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PEE FACE.

This little work on * Farmyard Manure ' is in

substance a chapter from a larger work on

* Soils and Manures ' on which the author is at

present engaged, and which he trusts to have

ready for publication ere long. The subject is

one of universal interest to the farmer, and no

excuse is needed for offering to the agricultural

public the following short treatise on the nature

and composition of what is still the most im-

portant of all manures. In order to render the

treatment of the subject as simple as possible,

technical statements and tables embodying the

results of experiments have been relegated to

the Appendix. While the sources of much of

the information contained in the following
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pages are of too varied a nature to admit of

acknowledgment, special reference may be made

to Dr Heiden's * Dlingerlehre/ Dr Emil von

Wolff's excellent little book, ' Die praktische

Dtingerlelire,' Storer s ' Agricultural Chemistry,'

Stephens' ' Book of the Farm,' the Rothamsted

Experiments, and lastly, to Mr Warington s

excellent little handbook on ' The Chemistry of

the Farm,' to the publishers of which—Messrs

Vinton & Co., Limited—the author is indebted

for permission to reprint in the Appendix

several of its valuable tables.
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INTEODUCTION.

The tendency of modern times towards centralisation,

the modern methods of sewage disposal and of culti-

vation, involving thorough drainage of our soils, and

the so-called " intensive " cultivation of our crops, have

all combined to render the function of manures at the

present day of greater importance than ever before.

While it is true the farmer is no longer—as he was

a century ago—entirely dependent for his supply of

manure on that produced on the farm, and while,

therefore, farmyard manure can scarcely be looked

upon as an absolute essential, inasmuch as it is a

bye-product of the farm, and will always continue

to be so, a thorough knowledge of its nature and

composition must ever remain for the farmer and

agricultural student of the highest importance.

The question of the fertility of the soil is a wide

and complex one. It depends on many and various
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circumstances and conditions. Apart altogether from

the influence exerted by climate, latitude, altitude,

and exposure, it may be said to be dependent on

properties of a physical, chemical, and biological

nature.

The first class of properties consist of the absorptive

and retentive powers of the soil for water, gases, and

heat. These properties depend on the proportion

in which the so-called proximate constituents of a

soil are present—such as gravel, sand, clay, humus,

and lime—as well as on the size of the soil-particles,

and on their colour. The chemical composition of the

soil furnishes, however, the most important source of

fertility. As the plant has to derive a portion of its

food from the soil, the possession by the latter of the

ingredients constituting this food is a fundamental

condition of plant growth. A very small portion of

the soil is directly concerned in promoting growth.

Some of the necessary ingredients are apt to be lack-

ing in sufficient amount, and it is in making good this

want that the chief function of manures consists. The

substances in which most soils are generally found to

be deficient are nitrogen, jpJios^phoric acid, and potash.

Manures, therefore, are chiefly applied to make good

this deficiency. While, however, this is so, manures, it

must not be lost sight of, perform other and important
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functions, and may be of value not merely because

they supply to the soil nitrogen, phosphoric acid, or

potash, but also because they exercise some influence

on the soil's mechanical properties, or it may be, in

preparing for the plants' use inert fertilising substances.

The functions of a manure, therefore, may be very

varied, and no manure exemplifies this to a greater

extent than farmyard manure.
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Farmyard manure is the oldest, and is still, undoubt-

edly, the most popular, of all manures. It has stood

the test of long experience, and has proved its posi-

tion as one of the most important of all our ferti-

lisers. It is highly desirable, therefore, to make a

somewhat detailed examination of its composition,

and to see on what the variation in this depends

;

and, finally, to examine into the mode of its action

as a manure.

That it should prove a valuable manure is scarcely

to be wondered at, as it is originally formed from

vegetable substance, and as it, therefore, contains all

the elements present in the plant itself.

Its composition is very variable, and probably

no two samples would yield exactly similar anal-

yses. In this fact lies one of the chief difficulties

A
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of the treatment of the subject, and all statements

made in the following pages as to its chemical com-

position must be taken as only approximate.

We may divide its constituents into three classes.

1. That portion due to solid excreta.

2. The liquid portion, largely made up of dilute

urine.

3. The straw, or other material, which is used as

litter.

The composition of the manure will vary according

to the proportion in which these three substances

are present, as well as according to the composition

of the substances themselves. It will consequently

tend to a clearer apprehension of the subject, if we

first examine briefly the chemical composition of tlie

solid excreta and urine of the farm animals.

1. Solid Excreta.—The manurial value of the solid

excreta of animals

—

i.e., the proportion they contain

of nitrogen, pliosphoric acid, and potash—depends on a

variety of conditions.

The solid excreta of horses, sheep, cows, and pigs,

are well known to possess different properties, as well

as to vary in their composition.

What, however, has a still greater influence is the

nature of the food. This is owing to the fact that

the solid excreta is made up of undigested food.

We can scarcely expect the same quality of solid

excreta from an animal fed on poor diet as from an

animal fed on very much richer diet. Again, the
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percentage of the food voided in the solid excreta

varies in the case of different animals.^

Another consideration which enters into the ques-

tion is the age, as well as the treatment, of the animal.

A young animal, during the period of its growth,

absorbs from its food into its system a larger quantity

of the three fertilising substances, nitrogen, phos-

phoric acid, and potash, than is the case with an adult

animal whose weight is neither increasing nor dimin-

ishing. A working horse similarly will return more

of the nitrogen, phosphates, and potash in its dung

than one not at work, and which is permitted to gain

in weight. The nature of the composition of the

solid excreta, therefore, will depend on the nature of

the food, age, breed, condition, and treatment of the

animal.

Let us now investigate shortly the influence of the

above considerations. The solid excrements of the

common farm animals are generally distinguished from

one another according to the rate at which they de-

compose or ferment on keeping. Thus horse-dung is

generally known as a " hot " dung, while cow-dung, on

the other hand, is known as " cool." Why this should

be so is not absolutely clear. Probably it is owing to

the fact that the former contains less water, as well

as (and this probably has more to do with it) to the

fact that it contains a larger percentage of fertilising

matter, especially nitrogen, thus affording conditions

^ See Appendix, Note I., p. 53.
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more favourable for rapid fermentation than in the

case of the more moist and less rich cow-dung.

The composition of the solid excreta of various ani-

mals, as we have just said, varies with the nature

of their food; so that it is impossible to take any

analyses as absolutely representing its composition.

It may be interesting, however, to compare the analyses

of samples of horse-dung with those of some other of

the commoner farm animals, with a view to obtaining

an a;ppTOximate idea of this difference.

Stoeckhardt has found that in 1000 lb. of the fresh

solid excreta of the animals below mentioned, there

were the following amounts of nitrogen, 'phosphoric

add, and alkalies:—

Water.

Nitro-
gen.

Phos-
phoric
Acid.

Al-
kalies.

Re-
duced

to

Re-
duced

to

Re- 1

duced
to

per
cent.

.30

.10

.50

.30

Horses (winter food) .

Cows (winter food)

Swine (winter food)

Sheep (2 lb. hay per diem) .

lb.

760

840

800

580

per
cent.

76

84

80

58

^^-
i cent.

5
1

.50

3 .30

6 .60

74' .75

1

lb.

6

per
cent.

.35

.25

.45

.6

lb.

3

1

5

3

From the above table it will be seen that the sheep's

dung contains the least percentage of ivater, and is

richer in nitrogen and phosphoric acid than any of the

other three. The percentage of alkalies, of which the

most important is potash, is, however, not so large.
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This may be accounted for by the interesting and well-

known fact that a large percentage of potash is to be

found in the wool of sheep.^

The solid excrement of the sheep is, therefore,

weight for weight, the most valuable as a manure, as

it contains more nitrogen and phosphates than the

others, and, at the same time, is much drier.

If, however, we compare the composition of the

solid excreta in a dry state, we shall find that the

following are the results (basing our calculation on

Stoeckhardt's analyses) :

—

Nitrogen,
per cent.

Phosphoric acid,

per cent.

Alkalies,

per cent.

Horse

.

2.08 1.45 1.25

Cow . 1.87 1.56 0.62

Pig . . 3.00 2.25 2.50

Sheep

.

1.78 1.42 0.71

It will be seen from the above that the dry substance

of the solid excreta of the pig is richest in fertilis-

ing substances. Too much stress, however, as has

already been pointed out, must not be put on any

single analysis, as so much depends on various

conditions, especially the food.^ The most reliable

method of studying this question, therefore, is to

study it in its relation to the food consumed. Wolff

has calculated from numerous investigations that,

^ "The large amount of potash in unwashed wool is very remark-

able; a fleece must sometimes contain more potash than the whole

body of the shorn sheep."—Warington's 'Chemistry of the Farm,'

p. 78.

2 See Appendix, Note II., p. 53.
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with regard to the amount of solid excreta produced

by the food, the following percentage of organic matter,

nitrogen, and mineral substances, originally present in

the dry matter of the food, is voided in the dung :

—

Cow. Ox. Sheep. Horse. Average.

Organic matter 39.5 42.5 44.0 44.1 42.5

Nitrogen 47.5 33.9 46.7 32.4 40.1

Mineral substances 53.9 64.6 57.9 62.5 59.7

There is one fact to be borne in mind in estimatino:

the manurial value of the dung of different animals

—viz., that the quantity of dung voided by one ani-

mal is much greater than that voided by another.

Thus the amount voided by the cow, for example, is

much greater than that voided by the horse, so that,

in this way, the inferior quality of the former is, to

some extent, compensated for by its greater quantity.

2. Urine.—The solid excreta possess, however, very

much less manurial value than the urine. The former,

as already stated, are undigested food substances ; any

fertilising matters which they contain are such as have

failed to be digested or absorbed into the animal sys-

tem. The urine, on the other hand, contains those

fertilising substances which have been digested.

The amount of nitrogen and mineral matter, how-

ever, in the urine does not represent necessarily the

total amount of these substances. Thus, in the case

of a growing or fattening animal, there is always a

certain amount of these substances being absorbed to

build up the animal tissue and put on flesh.



ITS NATUHE. 7

In this respect it will be seen that the composition

of urine will vary in the same way as that of the dung

does. In the case of the urine, however, there is a

compensating influence to be taken into account.

Urine is a waste product, and there is more waste in

a young than in an adult animal.

Another very important condition which determines

the composition of urine, is the nature of the food,

especially the quantity of water drunk. This, of

course, is obvious ; the more water drunk, the poorer

must the composition of the urine be. But here again,

as in the case of the dung, this is largely compensated

for by the total quantity voided—the more dilute the

urine, the larger will its quantity be; so that the

inferior quality is in this way made up for by its

increased quantity.

Keeping in mind, then, the fact we have just stated

—viz., that the composition of urine will vary accord-

ing to different conditions—we may obtain an ap-

proximate idea of what its composition is from the

following results of analyses by Stoeckhardt. In

1000 parts the following quantities of water, nitrogen,

phosplioric acid, and alkalies were found to be present.

From the following table it will be seen that the urine

of swine (containing 97 per cent of water) is much

poorer in nitrogen and alkalies than is the case with

the urine of the sheep, horse, or cow. While this is

the case, the amount of phosphoric acid it contains is

greater than that contained in the sheep's urine.
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Water. Nitrogen.
Phosphoric

. atk^ttf^
Acid. |

Alkalies.

Per
1000
parts.

Per
cent.

Per
1000
parts.

Per
cent.

Per
1000
parts.

Per
cent.

Per
1000
parts.

Per
cent.

Sheep (2 lb. ltay\
per diem) j

Swine (winter food)

Horses (hay and\
oats) /

Cows (hay aud\
potatoes) J

865

975

890

920

86.5

97.5

89.0

92.0

14

3

12

8

1.4

.3

1.2

.8

.5

1.25

.050

.125

20

2

15

14

2.0

.2

1.5

1.4

Phosphoric acid is present in the urine of the farm

animals in the most minute traces
;
practically, it may

be considered to be wanting in the urine of the horse

and the cow, and is present only in small quantities

in sheep's urine. The pig's urine, indeed, contains it in

larger quantities, but the percentage is still so small

as to justify the statement that the urine of the

common farm animals is not a complete manure, and

must be supplemented by phosphates, if it is to be

used alone. The incomplete nature of urine as a

manure constitutes a strong argument in favour of

its being applied along with the solid excreta, which

contain, as we have seen, considerable quantities of

phosphoric acid. It is on this account that the

drainings of rotten manure-heaps are more valuable,

from a manurial point of view, than urine itself, since

these contain the soluble portion of the phosphates in

the solid excreta.^ The urine of all animals, however,

1 See Appendix, Note XV., p. 64.
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is not equally poor in phosphates. In the case of

flesh-eating animals, such as the dog, the urine is

found to contain them in considerable quantities.

The above tables show that the most valuable urine,

weight for weight, is that of the sheep, as it contains

the largest amount of alkalies (including potash) and

nitrogen; that the urine of the horse comes next;

then that of the cow ; while, as has already been

pointed out, that of the pig is the poorest.

In order to make our survey of the composition of

urine uniform with that of the dung, let us see how

the urine of the common farm animals compares in

the matter of the composition of its dry substance.

The following results (basing our calculations on

Stoeckhardt's figures, previously given) show this :

—

Nitrogen,
per cent.

Phosphoric acid,

per cent.

Alkalies
per cent.

Pig
. .

12.0 5 8

Horse . 10.9 trace 13.6

Sheep . 10.4 3.7 14.9

Cow . 10.0 trace 17.5

From these figures we see that the dry substance of

the urine of the pig is richest in nitrogen and phos-

phoric acid, but poorest in alkalies, of the four common

farm animals ; that of the horse comes next in the

amount of nitrogen it contains, but that, on the whole,

there is very little difference between the horse, cow,

and sheep in this respect.^

As in the case of the dung, this subject is best

studied in relation to the food consumed. We are

^ See Appendix, Note III., p. 54.
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again indebted to Wolff's investigations for valuable

information on this point. He has found that the

following percentages of organic matter, nitrogen, and

mineral substances, originally present in the dry matter

of the food, are voided in the urine :

—

Cow. Ox. Sheep. Horse. Average.

Organic matter . 4.0 4.4 2.0 3.3 3.4

Nitrogen . 31.0 54.8 42.3 60.7 47.2

Mineral substances . 43.1 34.3 41.0 37.5 39.0

We have now considered briefly the composition

of the solid excrements and urine of the common

farm animals, and have also enumerated some of

the prmcipal causes of the variation in their compo-

sition.

The solid excreta consist, as we have seen, of un-

digested food, while the urine contains the manurial

ingredients of the food which have been digested by

the animal system.^ The latter is, weight for weight,

as a rule, very much more valuable as a manure than

the former. From the table given in the Appendix ^

it will be seen that the proportions of the nitrogen

and ash constituents, originally present in the food

consumed, which are voided in the excrements, vary

with different circumstances. Wolff, in summarising

his results, points out that, as a rule, the solid and

liquid excrements will contain about 46 per cent of

^ The nitrogen present in the urine, it may be well to point out,

is derived from the waste of nitrogenous tissue as well as from nitro-

genous matter of the food digested.

2 Note IV., p. 55.
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the organic matter, 87.3 of the nitrogen, and 98.7 of

mineral matter ; while Warington, in summarising his

results, points out that, with fattening oxen and sheep

and with horses, more than 95 per cent of the nitrogen

and 96 per cent or more of the ash constituents are

voided in the manure. The pig retains a larger pro-

portion of the nitrogen—about 85 per cent appearing

in the manure—while in the milking cow only about

75 per cent are returned in the excrements. Gener-

ally speaking, we may say that the nitrogen originally

present in the food suffers very little loss in passing

through the animal system, and that practically speak-

ing the ash constituents suffer no loss whatever.

As to the distribution of the manurial ingredients,

nnicli will depend on the nature of the food. Almost

invariably more than a half of the total nitrogen ex-

creted will be found in the urine, in many cases very

much more.^ Of the mineral constituents, about a

third on the average may be said to be excreted in

the urine. Of this mineral matter it may be noted

that nearly all the alkalies (potash and soda), or about

98 per cent, are found in the urine. Of phosphoric

acid and lime, on the other hand, there are the merest

^ Warington puts tliis matter admirably in tlie following words :

" If the food is nitrogenous and easily digested, the nitrogen in the

urine will greatly preponderate ; if, on the other hand, the food is

one imperfectly digested, the nitrogen in the solid excrement may
form the larger quantity. When poor hay is given to horses, the

nitrogen in the solid excrement will exceed that contained in the

urine. On the other hand, corn, cake, and roots yield a large ex-

cess of nitrogen in the urine " (Chemistry of the Farm, p. 137).
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traces in the urine. Horse-urine, however, is an ex-

ception with regard to lime, as it contains about 60

per cent of the lime consumed in the food. For in-

formation on the subject of pig-manure the reader is

referred to Appendix, Note Y.^

Before passing from this part of the subject, it may

be desirable to place before our readers the composi-

tion of the dung and urine taken together, so that we

may be able to form some idea of their relative value,

weight for w^eight. As the nitrogen constitutes by far

the ni'ost valuable portion of the manurial ingredients,

it will be sufficient if we compare them as to their

percentage of this ingredient.

Water,
per cent.

Nitrogen,
per cent.

Calculated on
dry substance,

per cent.

Analyses by

Sheep . . 67 .91 2.7 Jiirgensen.

Horse . 76 .65 2.7 Boussingault.

Pig
. .

. 82 .61 3.4 Boiissingault.

Cow .•
. . 86 .36 2.6 Boussingault.

From these figures we see that, in their natural con-

dition, the excreta of the sheep are the most valuable

;

those of the horse and pig coming next ; while those

of the cow are the poorest, containing one-third as

much nitrogen as those of the sheep, and one-half as

much as those of the horse and pig. This difference,

however, is due almost entirely to the different per-

centage of water the excreta of the various animals

contain in their natural state; for in the dry state

they are seen to contain, with the single exception of

the pig, practically the same amount.

1 See p. 55.
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1/ In conclusion, then, the important points to be

noticed are

—

1. That in the passage of the food through the

system of the common farm animals, only a very

small percentage of the fertilising substances, nitro-

gen, phosphoric acid, and potash, is assimilated and

retained in the animal body ; and that, therefore, the-

oretically at least, the excreta should contain nearly

the same amount of fertilising matter as the food

originally did.

2. That even in the case of a fattening animal, the

loss of fertilising matter sustained by the food in pass-

ing through the system is not great.

3. That with regard to the total amount of solid

excreta and urine voided, the latter contains, as a

rule, more nitrogen than the former ; the nitrogen in

the urine, further, being more valuable, as it is in a

soluble condition.

4. That as regards the distribution of the ash con-

stituents, lime, phosphoric acid, and magnesia are almost

entirely found in the solid excrements ; while the urine

contains nearly all the 'potash.

5. That the best results can be expected only when

the liquid and solid excreta are used together as a

manure.

As the composition of the manure depends so largely

on the nature of the food, a table will be found in the

Appendix, Note VI.,^ containing the manurial composi-

tion of some of the commoner feedi^gaStufiSi,,^^^^^

f UNIVERSITl)
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3. Litter.— We have now to consider the third

constituent of farmyard manure— viz., the litter—
winch generally consists of straw.

The uses of the litter, in addition to providing a

dry and comfortable bed for the animal, may be

briefly summed up as follows :

—

1. To absorb and retain the liquid portion of the

excreta.

2. To increase the quantity of the manure, and thus

secure its more equal distribution, when applied to the

field, than could otherwise be done.

3. To add to its value as a manure, both physically

and chemically.

4. To retard and regulate the decomposition of the

excreta.

Of course litter also performs a very useful function

sanitarily, inasmuch as it serves to keep the stall or

byre fresher and cleaner and more free from noxious

gases, wdiich it absorbs, than would otherwise be

the case.

Straw is almost universally used for this purpose.

Besides being one of the bye-products of the farm, it is

admirably suited in many ways, both owing to its

peculiar shape—its tubular structure being admirably

adapted for this purpose—as well as on account of its

composition, being largely composed of cellulose, a very,

absorptive substance. Straw thus possesses consider-

able absorptive power. In manurial ingredients it is

not very rich ; for, of the various parts of the ripened
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plant, straw contains the least percentage of nitrogen

and phosphates. This is due to the fact that, as the

straw ripens, a considerable proportion of these in-

gredients pass up from the stalk to the seeds, where

they are retained.

Generally speaking, straw may be said to contain

not more than a half 'per cent of nitrogen

—

i.e., 11.2 lb.

per ton. Its percentage of nitrogen varies, of course,

the recorded analyses^ for wheat-straw ranging from

.22 to .81 per cent, or furnishing an average of .48 per

cent

—

i.e., 10.75 lb. per ton. Barley-straw is somewhat

richer in nitrogen, the recorded analyses ranging from

.41 to .85 per cent, or giving an average of .57 per

cent

—

i.e.y 12.76 lb. per ton; while oat-straw is the

richest of the commoner straws, ranging from .32 to

1.12 per cent, an average of .72 per cent

—

i.e., 16.12 lb.

per ton.

Of mineral matter, however, straw contains a very

much larger percentage, proportionally, than of ni-

trogen; for, with the exception of phosphates, there

is a considerable quantity of inorganic fertilising

matter, in the shape of potash, lime, &c., present in

it. Of total ash ingredients, on an average, there are

generally about 5 per cent—or 112 lb. per ton. The

largest percentage of the fertilising matter in these

5 per cent is potash, which varies in the ashes of the

straws of the commoner crops from 30 to 15 per cent.

The following table will show the variation in com-

1 See Heideii's Diingerlehre, vol. ii. p. 58.
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position of the straws of some of the commoner farm

crops, and may be valuable for purposes of reference.

The crops are wheat (winter and summer), barley,

oats, and rye (winter and summer), and the amount

is also calculated in lb. per ton. The results repre-

sent the average of a number of analyses.^

Composition of Straw.^

Ash. Composition of Ash.

Per
cent.

Lb.
per
ton.

Lb. per ton.

'4
Potash.

Phos-
phoric
Acid.

Lime.

Wheat (winter)

Wheat (summer)

Rye (winter) ,

Rye (summer) .

Barley ....
Oats ....

5.54

5.14

5.33

6.14

4.90

5.09

124.09

115.13

119.39

137.53

109.76

114.01

18.61

25.76

20.61

42.41

26.83

26.22

5.05

6.47

5.89

6.73

5.75

4.17

7.18

7.12

9.73

10.53

8.73

9.12

8

6

8

1

8

4

From this table it will be seen that the percentage

of phosphates is, as has already been noticed, very

small.

^ The following quantities of nitrogen are found in rye, pea, and
bean straw :

—

Ranging from
per cent.

Rye-straw . . . .30 to .73

Pea-straw . . . .76 to 1.61

Bean-straw . . . 1.15 to 2.62

- Heiden's Diingerlehre, vol. i. p. 404,

Average Lb.
per cent. per ton.

.57 12.76

1.21 27.10

1.92 43.00
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But while straw is well adapted for the pur-

poses that litter is used for, it is not the only sub-

stance. Its almost exclusive use as litter is largely

owing to the fact that it is a bye-product of the

farm.

Loam as litter.—Generally speaking, any substance

which has great absorptive as well as retentive powers

for nitrogen and the soluble fertilising matters present

in farmyard manure, and whose price is nominal, is

well suited for acting as litter. Ordinary loamy soil

possesses the above qualifications, and is, moreover, a

substance to be had for nothing, and, under certain

circumstances and in certain countries, is actually used

for this purpose, often along with straw. A great

objection against loam, however, is that it forms a

dirty litter ; it, moreover, possesses a very small per-

centage of fertilising matter. The tendency, therefore,

in using ordinary loam would be to dilute the manure

too much, besides retarding fermentation to an unde-

sirable extent. Except, therefore, under very excep-

tional circumstances, loam is not to be regarded as a

good litter.

Peat as litter.—Some kinds of soil, however, are

well suited for this purpose. Of these, the best are

those rich in organic matter, the so-called peaty soils.

Peat, when dried and freed from any earthy matter,

forms an excellent absorbent of the liquid portion of the

manure, surpassing, in this respect, straw itself. It is,

further, generally very much richer in nitrogen—some

B
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peats having been found to contain between 4 and 5

per cent of nitrogen. In some thirty samples of peat,

analysed by Prof. S. W. Johnson, the percentage of

nitrogen varied from .4 to 2.9 per cent, giving an

average of 1.5 per cent.

While it has a very great capacity for absorbing

liquids, it possesses, in an unequalled degree, the

power of retaining the soluble nitrogen compounds.

This is undoubtedly one of the most important pro-

perties which recommend peat for the purposes of

litter.

Some interesting experiments on the value of peat-

moss as a litter have been recently carried out by Mr
Bernard Dyer.^ From these experiments Mr Dyer has

found that both its liquid-absorbing and liquid-retain-

ing powers are very much greater than those of straw.

While straw was only able to absorb three times its

weight of water, peat-moss was found to absorb nearly

ten times its weight. With regard to its water-retain-

ing power, this was also found to be in excess of

that of straw. Both these properties are, it need

scarcely be pointed out, of very great value in a litter.

Another point of interest in these experiments was

the respective amounts of nitrogen absorbed and re-

tained by the peat- moss and the straw. It was found

that, in this respect, the peat-moss had again an advan-

tage over the straw. Lastly, the manure produced by

the peat-moss was shown to be richer in fertilising

1 See 'Mark Lane Express,' October 7, 1889, p. 475.
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matter than that produced by the use of straw.^ These

experiments are interesting as demonstrating the fact

that in peat-moss we have a substance which is capable

of acting as an excellent substitute for the more costly

straw, which might increasingly be used as a fodder,

with great benefit to the farmer.

Another substance which has been suggested as an

excellent litter is the common hrachenfern. According

to some analyses made by Mr John Hughes, the

bracken, especially if cut in a young state, is a sub-

stance of considerable manurial value. When dried

it is very much richer in nitrogen, potash, and lime

than straw. Its absorbent properties, liowever, are

probably not so great. Where it can easily and cheaply

be had, as in many parts of Scotland and Ireland, it

might well be used for littering purposes.^

Dried leaves have also been used as a litter. Autumn

leaves, however, contain a very small percentage of

fertilising matter. This is due to the fact that the

most of their potash, phosphoric acid, and nitrogen

pass into the body of the trees at the approach of

winter. According to Professor Storer, dried leaves

only contain from .1 to .5 per cent potash, .006 to .3

per cent phosphoric acid, and about .75 per cent of

nitrogen. Leaves, however, besides being poor in

manurial ingredients, make a bad litter, as they fer-

ment but slowly. There is in this fermentation a

^ See Appendix, Note VII., p. 57.

2 For analyses see Appendix, Note VIII., p. 57.



20 HOESE-MANURE.

large quantity of cold sour humic acid formed, which

seriously impairs the value of the manure.^

Having now considered the composition of the three

separate ingredients of farmyard manure—viz., 'the

dung or solid excreta, the urine, and the litter—we are

in a position to consider the composition of farm-

yard manure. In this connection it will be well to

consider separately the manures produced by the dif-

ferent farm animals.

1. Horse-manure.—The composition of horse-manure is

perhaps the most uniform of all the manures produced

by the different farm animals. This is due to the fact

that the food of the horse is generally of the same

kind, consisting of oats, hay, and straw.

The total excrements voided by a horse in a day

have been calculated, according to the average of

experiments by Boussingault and Hofmeister, at

28.11 lb., of which only 6.37 lb. consisted of dry

matter.^ These 28.11 lb. contained .18 lb. of nitrogen

and .92 lb. of mineral matter. The amount of straw

necessary to absorb this amount of excrement may be

stated at from 4 to 6 lb. The amounts of nitrogen

^ According to Storer, in a ton of autumn leaves of the best quality

there would be 6 lb. of potash, less than 3 lb. of phosphoric acid,

and 10 or 15 lb. of nitrogen.

^ Heiden's Dtingerlehre, vol. ii. pp. 34, QQ. In Boussingault's

experiments the food consisted of 15 lb. hay, 4.54 lb. oats, and 32 lb.

water; the total excrements amounting to 31.16 lb., containing

7.42 lb. dry matter. In Hofmeister's experiments the food consisted

of 5.23 lb. hay, 6.18 lb. oa.ts, 1 lb. chopped straiu, and 25.57 lb. water
;

the excrements amounting to 25.07 lb., containing 5.32 lb. dry matter.
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and mineral matter in 4 lb. of straw are .01 and

.23 lb. respectively. The total amount of nitrogen

and ash, therefore, in the farmyard manure produced

by a horse in one day would be .19 lb. nitrogen and

1.15 lb. mineral matter; or, if we take the larger

quantity of straw, somewhat more.

Taking these figures, we find that the amount of

manure produced by a horse in a year will be from

11,720 to 12,450 lb. (i.e., from 5^ to 5i tons),i con-

taining from 69 to 73 lb. nitrogen, and from 420 to

460 lb. mineral matter.^

A word or two may be of value regarding the treat-

ment in the stable of horse-manure. The great object

to be aimed at is the prevention of loss of valuable

fertilising constituents. This loss may be due to

two causes. It may be, in the first place, caused by

drainage of the soluble matter of the manure; or

secondly, it may be due to volatilisation of the vola-

tile constituents.

The first of these two sources of loss depends on the

precautions taken in the way of providing a proper

impervious flooring to the stable. This source of loss

is extremely difficult to prevent, inasmuch as nearly

all materials used for flooring absorb a certain per-

centage of urine. The judicious use of litter, however,

will minimise this loss to within a trifling extent.

^ This is taking no account of the amount of water which the

manure will absorb, and wliich will probably double the quantity.

^ See Appendix, Note IX., p. 57.



22 SOUECES OF LOSS IN FERMENTATION.

Dt Heiden states that the amount of straw used as

litter for the horse in Germany is between 4 to 6 lb.

per day. The quantity should be regulated according

to the percentage of water the excreta contains ; the

more watery excreta requiring naturally a larger

quantity of litter. The most eminent authorities on

this subject recommend that the amount of litter

should equal one-fourth of the food in its natural

state, or about one-third of its dry substance.

The second source of loss, which is due to volatilisa-

tion of the volatile ingredients, may be largely pre-

vented by the use of certain preservatives.

Horse-dung being, comparatively speaking, of a dry

nature, it is extremely difficult to effect its thorough

mixture with the litter. For this reason the manure

formed from horse excreta is particularly liable to

rapid fermentation.^ In the process of fermentation,

as will be seen more in detail further on, the nitrogen

is converted into carbonate of ammonia. As nitrogen

in this form is of an extremely volatile nature, the

risks of loss from this source are considerable. As

illustrating this fact, it may be mentioned that Bous-

singault has found by experiment that the total per-

centage of nitrogen contained by fresh horse-manure

might be reduced in the process of fermentation to one-

half of its original amount by loss from this source.

1 The rapid fermentation of horse-manure is due to its mechanical

as well as its chemical nature. The horse does not reduce its food

to sucli small pieces, and its urine is rich in nitrogen.
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The preservatives used to prevent this volatilisation

are technically known as " fixers." This they do by

chemically combining with the volatile ammonia and

forming non-volatile compounds with it.

Of the acid fixers, hydrochloric and sulphuric acids

have been recommended. The former, however, is not

well suited for this purpose. It is a strongly fuming

acid, and when brought into contact with ammonia

forms dense white fumes. The use of sulphuric acid

is not open to this objection. Sulphate of ammonia,

the salt formed in this case, is one of the most

stable (or least volatile) of the compounds of am-

monia. If used, it should be largely diluted with

water, and the whole mixed with sand. Such a mix-

ture, when sprinkled over the stable-floor in even very

small quantities, has been found to effectually prevent

any loss of the volatile carbonate of ammonia.

It is not, however, on the whole advisable to use an

acid substance as a fixer, since such a substance may

act deleteriously on the horses' hoofs.

Such substances as gypsum, copperas, and sulphate

of magnesia, while equally efficient, are not open to

this objection. The above-mentioned substances owe

their efficacy to the fact that they are compounds of

sulphuric acid, which, by combining with the volatile

ammonia and forming sulphate of ammonia, prevents

its escape.

Gypsum, or sulphate of lime, although, comparatively

speaking, an insoluble substance, when brought in con-
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tact with carbonate of ammonia has been proved to

effect the conversion of the ammonia into sulphate of

ammonia. It is also believed to retard the decompo-

sition of the manure.^ Copperas, or ferrous sulphate,

while a soluble salt, and while thus acting in a more

speedy manner in fixing the ammonia, is not so well

suited, owing to the hurtful influence it is well known

to possess on plant-life. It is only right to remember

that there may be circumstances in which copperas

may, in small quantities, act, even beneficially, as

a manure, as Griffiths' experiments would seem to

indicate. The above objection, however, cannot be

urged against sulphate of magnesia. In addition to

fixing the ammonia, sulphate of magnesia may very

probably fix the soluble phosphoric acid. Kainit,

which consists of a mixture of sulphates and chlor-

ides of potassium and magnesium, has also been sug-

gested for this purpose. By using such a fixer, the

value of the resulting manure would be much en-

hanced. In conclusion, it must be remembered that

all the above-named fixers act very much in the same

way— viz., by converting the volatile carbonate of

ammonia into sulphate of ammonia.^

J 2. Oow-manure.— The composition of the manure

formed from the excrementitious matter of the cow is

very much less constant than is the case in the horse-

^ Schulze recommends one-third of a pound per day of sulphate of

lime for each horse.

^ See Appendix, Note X., p. 58.
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manure. An average statement of that composition is

therefore very much more difficult to obtain. Tlie

number of analyses available for the purpose of form-

ing this average is, however, very large. The manure

produced by cows contains a large percentage of water.

This is due to the large quantity of water they drink.

It has been estimated that milk-cows drink along

with their winter food, for every pound of dry sub-

stance, 4 lb. of water, and in summer about 6 lb.

According to some experiments by Boussingault,

the excrements of a cow in a day amounted to 73.23

lb., of which only 9.92 lb. were dry matter.^ These

excrements contained .256 lb. of nitrogen, and 1.725

lb. of mineral matter. The amount of straw neces-

sary to use as litter for this amount of excrements

may be taken at G to 10 lb. The manure, there-

fore, formed by a cow per day would contain from

.274 to .286 lb. of nitrogen, and from 2.046 to 2.278

lb. of mineral matter.

In a year this would amount to from 100 to 104.4 lb.

of nitrogen, and from 746.8 lb. to 831.5 lb. of mineral

matter ; or from 6 cwt. 75 lb. to 7 cwt. 47 lb. Cow-

dung is, owing to its much more watery nature and

poorer quality, very much slower in its fermentation

than horse-dung. When applied alone cow-manure is

very slow in its action, and makes its influence felt

for at least three or four years. It is difficult to

spread it evenly over the soil, owing to the fact that,

^ The food consisted of 30 lb. potatoes, 15 lb. hay, and 120 lb. water.
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when somewhat dried, it has a tendency to form hard

masses, which, when buried in the soil, may resist

decomposition for a very long period. The cause of

this is due to the presence of a considerable amount

of mucilaginous and resinous matter in the solid ex-

creta, which prevent the entrance of moisture and air

into the centre of the mass. This tendency of cow-

manure to resist decomposition will be greatly lessened

in the case of the excrements of a cow richly fed.

The risks of loss of volatile ammonia are, there-

fore, in its case not so great as we have seen them

to be in the case of the "hot" horse-dung. Not-

withstanding this fact, much of what has been said

on the use of preservatives for horse-manure may be

also applied to the cow-dung. This is owing to the

fact that the dung is allowed to accumulate in the

court for some time. The amount of straw it is advis-

able to use as litter varies, as has been said, from 6 to

10 lb. per day. The best method of calculating this

amount, according to Dr Heiden, is by taking one-

third of the total weight of the dry substance of the

food. The above authority also recommends that the

straw is best applied in blocks of about one foot in

length; and this for the following reasons:

—

1. The strewing of it is more convenient.

2. The absorption of the fluid portion is more

complete.

3. The cleaning out of the manure from the byre

is easier.
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4. The manure is more easily distributed when ap-

plied to the field.

Among the advantages incidental to allowing the

manure to accumulate in the court may be mentioned

the following :

—

1. The more thorough absorption of the urine by

the straw, and, consequently, the more uniform mix-

ture which will be thus effected of the more valuable

urine with the less valuable solid excreta.

2. A certain retardation of decomposition effected

by the treading under foot of the manure.

3. The protection of the manure from rain and

wind, and the securing of a uniform temperature.

Against those advantages must be placed the risk of

seriously affecting the health of the animal. Although

this is a point of very great importance, it scarcely

falls within the scope of this work. It may be pointed

out, however, that the judicious use of some of the

chemical fixers previously referred to may do much to

keep the air of the byre or court free of noxious gases.^

3. Pig-manure.—The food of the pig is so very vari-

able in its character, that it is wellnigh impossible to

obtain anything like an average analysis of its excre-

ments. When the food of the pig is rich, then the

manure may be quite equal in quality to the other

manures. According to Boussingault, the total amount

of excrements, on an average, voided by a pig in twenty-

four hours is about 8.32 lb., of which 1.5 lb. is dry

^ For further analyses of cow-mamire, see Appendix, Note XL, p. 60.
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inatter.i The amount of nitrogen these excrements

contain is only .05 lb., and of mineral ingredients .313

lb. If we take the amount of straw, most suitable for

absorbing this quantity of excrementitious matter, at

from 4 to 8 lb., then we shall find that the manure

produced by a pig will contain from .06 to .074 lb.

nitrogen, and .545 to .772 lb. mineral matter. These

quantities, calculated for a year, give from 22 to 27 lb.

of nitrogen, and from 1 cwt. 87 lb. to 2 cwt. 57 lb. of

mineral matter. That is about as much nitrogen as

would be contained in IJ to Ih cwt. of nitrate of soda

(95 per cent purity) ; or from slightly less than 1 cwt.

to slightly over 1 cwt. of sulphate of ammonia (97 per

cent purity).

As has already been pointed out, the excrements of

the pig are, as a rule, very poor in nitrogen. This

accounts for the fact that pig - manure is a " cold

"

manure, slow in fermenting.

4. Sheep-manure.—The dung and the urine of the

sheep, as we have already seen, are, weight for weight,

the most valuable of any of the common farm animals.

The total weight of the excrements voided by a sheep

in a day may be taken, on an average,^ at 3.78 lb., of

which .97 lb. is dry matter. These excrements contain

.038 lb. of nitrogen and .223 lb. mineral matter. Tak-

ing the amount of straw most suitable for absorbing

1 This is for a pig of 6 to 8 months old, and fed on potatoes.

2 Taken from a very large number of analyses by a number of

experimenters. See Heiden's Diingerlehre, vol. i. p. 99.
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this quantity of excrementitioiis matter at three-fifths

of a pound, then the manure produced by a sheep in a

day will contain .0429 lb. nitrogen, and .264 lb. mineral

matter. That is, in a year the quantities of nitrogen

and mineral matter in the manure produced by a

sheep would be 15.66 lb. of nitrogen and 96.36 lb. of

mineral matter.

From its richness in nitrogen, and from its dry condi-

tion, sheep-dung is peculiarly liable to ferment. While

richer in fertilising substances than horse-manure, it

is not so rapid in its fermentation. This is due to the

harder and more compact physical character of the

solid excreta. The risks of loss of volatile ammonia

are, in its case, exceptionally great. The use of artificial

" fixers " is therefore to be strongly recommended.^

^ See Storer, Agricultural Chemistry, vol. ii. p. 96.

A question of great importance is as to the amount of farmyard

manure produced on a farm in a year, and its value. This is a ques-

tion which is extremely difficult to satisfactorily deal with. Various

methods of calculating this amount have been resorted to. It may
be well to state these pretty fully. Some practical authorities esti-

mate the amount by calculating that every ton of straw should pro-

duce 4 tons of manure. Another method consists in estimating

the amount from the size of the farm. " It is not very wide of the

mark to say that the weight of manure produced by consuming with

stock in the yards an acre of turnip crop will be 6 tons, and that an

acre of green clover similarly fed will give 5| tons of manure ; an

acre of pasture, 5 tons ; an acre of wheat-straw, 4^ tons ; and an

acre of barley or oat straw, 4 tons. One hundred acres of good arable

land wdll produce in a year about 5 tons per acre, or 500 tons" (Pro-

fessor Scott). Another method is by taking, as the data of calcula-

tion, the number of cattle, horses, sheep, &c., producing the manure.

Lloyd considers that a fattening animal requires 3 tons of straw in the



30 FEEMENTATION OF FARMYARD MANURE.

Fermentation of farmyard manure.—Having now

considered the nature of the different manures pro-

duced by the four common farm animals separately,

it is of importance to consider the exact nature of the

fermentation, decomposition, or putrefaction which

takes place in the manure-heap.

It is now more than thirty years since Pasteur

showed that the fermentation which ensued on keep-

ing a sample of urine was due to the action of a

minute organism, for the propagation of which a cer-

tain amount of warmth, air, and moisture, as well as

year, and makes about 12 tons of manure. A farmer, therefore, should

make 8 tons of manure for every acre of that part of his land whicli,

in the four-course rotation, is j)ut down to turnips.

The last method consists in taking as the data the amount of food

consumed and litter used in the production of the manure. Of these

methods Heiden considers the last as alone satisfactory and trust-

worthy. Applying this method to the horse, he shows, from experi-

ments, that a little over 47 per cent of the dry matter of its food has

been proved to be voided in the solid and liquid excreta. Taking

the average percentage of water in the excreta as about 77.5, the

percentage of dry matter in the excreta will be 22.5. That is, every

pound of dry matter in the food eaten by the horse yields a little over

2 lb. of excrementitious matter. To this of course must be added

the amount of straw^ used as litter, whicli may be taken at 6.5 lb.

From these data we may calculate the amount of manure produced

in a year by a horse, making certain assumptions as to the amount of

work performed. This Heiden does by assuming that a horse works

260 days, of twelve hours each, in the course of a year, or 130 whole

days, spending 235 days in the stall. Calculating from the above

data, he estimates that a well-fed working horse will produce about

50 lb. of manure in a day, or 6.5 tons in a year. Of course this

does not necessarily represent all the manure actually produced by the

horse, but how much of the remaining portion of the manure actually

finds its w^ay to the farm it is impossible to say. According to the
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the presence of certain food constituents, especially

nitrogenous bodies, were necessary.

Subsequent researches by Pasteur and others have

conclusively demonstrated that the micro-organic life,

instrumental in effecting the putrefaction or decay

of organic matter of any kind, may be divided into two

great classes :

—

1. Those which require a plentiful supply of oxygen

for their development, and which, when bereft of

oxygen, die—known as aerobics.

2, Those which, on the contrary, develop in the

'Book of the Farm,' Division III. p. 98, a farm-horse makes about

12 tons of manure in a year. |.

It has been calculated that cows void about 48 per cent of the dry

matter of their food in the solid and liquid excreta, which contains of

water, on an average, 87.5 per cent. That is, every pound of dry matter

will furnish 3. 84 lb. of total excreta. By adding the necessary amount

of straw for litter (which may be taken at one-third the weight of the

dry matter of the fodder), Heiden calculates that an ox weighing 1000

lb. should produce 113 lb. of manure in a day, or 20 tons in a year.

The ' Book of the Farm,' Division III. p. 98, gives the annual amount

at from 10 to 14 tons. According to Wolff, one may assume that on

an average the fresh excrements (both liquid and solid) of the

common farm animals (with the exception of the pig) contain of

every 100 lb. of dry matter in the food consumed about 50 lb., or a

half. Estimating the dry matter in the litter used at equal to about

\ of the dry matter of the food, this would mean that for every

100 lb. of dry matter consumed in food there would be 75 lb. of

dry manure (viz., 50 lb. dry excrements + 25 lb. dry litter), which

would yield 300 lb. of farmyard manure in the wet state

—

i.e., with

75 per cent water. The amount of food daily required per every

1000 lb. of live weight of the common farm animals may be taken,

roughly speaking, at 24 lb. dry food material and 6 lb. of straw as

litter. The daily production of manure for 1000 lb. of live weight

would amount, therefore, to 18 lb. of dry, or 72 lb. wet manure.
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complete absence of oxygen, and which, when exposed

to oxygen, die—known as anaerdbies.

In the fermentation of the manure-heap, therefore,

we must conceive of the two classes of organisms as

the active agents. In the interior portion of the

manure-heap, where the supply of oxygen is neces-

sarily limited, the fermentation going on there is

effected by means of the anaerobic organism— i.e.,

the organism which does not I'equire oxygen ; while

on the surface portion, which is exposed to the air,

the aerobic (or oxygen-requiring) organism is similarly

active. Gradually, as decay progresses, the aerobic

organisms increase in number. It is through their

instrumentality that the final products of decomposi-

tion are largely produced. The functions of the anae-

robic organisms may be, on the contrary, regarded as

largely preparatory in their nature. By breaking up

the complex organic substances in the manure into

new and simpler forms, they advance the process of

putrefaction through the initial stages, and when this

is accomplished, they die and give place to the aero-

bic, which, as we have just seen, effect the final trans-

formation of the organic matter into such simple

substances as water and carhonic acid gas.

The conditions influencing the fermentation of farm-

yard manure may be summed up as follows :

—

1. Temperature.—The higher the temperature the

more rapidly will the manure decay.

2. Openness to the air.—Of course it will be seen
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that the effect of exposing the manure to the action of

the air is to induce the development of the aerobic

type of organism, and thus to promote more rapid

fermentation. If, on tlie other hand, the manure be

impacted, the slower but more regular fermentation,

due to the anaerobic type of organism, will be chiefly

promoted. It must be remembered that in the proper

rotting of farmyard manure, both kinds of fermenta-

tion should be fostered. It is, in fact, on the careful

regulation of the two classes of fermentation that the

successful rotting of the manure depends. It must

further be remembered that, even with a certain amount

of openness in a manure-heap, anaerobic fermentation

may take place. This is due to the fact that the

evolution of carbonic acid gas, in such a case, is so

great as to exclude the access of the atmospheric

oxygen into the pores of the heap.

3. The dampness of the manure-heap is another

important influence. This, of course, will act in two

ways : first, by lowering the temperature. Where

the manure-heap is found to be suffering from '' fire-

fang," the common method in practice is to lower

the temperature by moistening the heap with water.

Secondly, it acts as a retarder of fermentation by

limiting the supply of atmospheric oxygen, and thus

preventing, as we have just seen, aerobic fermentation.

4. The fourth chief influence in regulating fermenta-

tion of the manure-heap is its composition, and more

especially the amount of nitrogen it contains in a solu-

c
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ble form. The rate at which fermentation takes place

in any organic substance may be said chiefly to de-

pend on the percentage of soluble nitrogenous matter

it contains ; the greater this is in amount, the more

quickly does fermentation go on. There are always

a number of soluble nitrogenous bodies in farmyard

manure. These are cliiefly found in the urine, such as

urea, uric and hippitric acids, and ammonia salts.

Products of decomposition of farmyard manure.—The

most important of the changes which take place in the

rotting of farmyard manure may be briefly enumerated

as follows :

—

1. The gradual conversion into gases of a large portion

of the organic elements in the manure. Of these gaseous

products the most abundant is carbonic acid gas (COo).

It is in this form that the carbonaceous matter which

constitutes the chief portion of the manure escapes

into the air. Carbon also escapes into the air, com-

bined with Iiydrogen, in the form of carhuretted hydro-

gen or marsh-gas (CH^), a product of the decomposition

of organic matter in the presence of a large quantity

of water. This gas is consequently found bubbling up

through stagnant water. 'Next to carbonic acid gas,

water (HgO) is the most abundant gaseous product of

decomposition. The nitrogen present in the manure,

in different forms, is converted by the process of

decomposition chiefly into ammonia, which, combining

with the carbonic acid, forms carbonate of ammonia,

a very volatile salt. It is to this fact that one of the
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great sources of loss in the decomposition of farm-

yard manure is due. If the temperature of the

manure-heap be permitted to rise too high, the car-

bonate of ammonia volatilises. It is probable, also,

that a not inconsiderable portion of the nitrogen

escapes into the air in the free state. The last of the

most important gaseous products of decomposition are

sulphuretted and pJiospJioi^etted hydrogen. It is to these

gases that much of the smell of rotting farmyard

manure is due.

2. The second class of substances formed are soluble

organic acids, such as humic and ulmic acids. The

function performed by these acids is a very important

one. They unite with the ammonia and the alkali

substances in the mineral portion of the manure,

forming humates and ulmates of ammonia, potash, &c.

It is these ulmates that form the black liquor which

oozes out from the manure-heap.

In very rotten farmyard manure traces of nitric

acid may be found, but it must be remembered that

the formation of nitrates is practically impossible

under the ordinary conditions of active fermentation

of farmyard manure, except perhaps in its very last

stages.

3. The third class of changes taking place have to

do with the mineral portion of the manure. The

result of the formation of so much carbonic and other

organic acids is to increase the amount of soluble

mineral matter very considerably.
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Analyses of farmyard manure.—It is chiefly to the

valuable researches of the late Dr Augustus Voelcker

that we owe our knowledge of the composition of old

and fresh farmyard manure. All interested in this

important question should peruse the original papers

on this subject contributed to the 'Journal of the

Eoyal Agricultural Society ' by Dr Voelcker. Typical

analyses illustrating the variation in the composition

of farmyard manure at different stages of decomposition

will be found in the Appendix.^ From what has been

already said, it is obvious that the composition of

farmyard manure is of a very variable nature.

The quantity of moisture naturally varies most, and

this variation will depend on the age of the manure,

and the conditions under which it is permitted to

decay. It may be taken at from a minimum of 65 per

cent in fresh, to 80 per cent in well-rotted manure.

The total organic matter may be taken at from 13 to

14 per cent; containing nitrogen, .4 to .65 per cent.

The total mineral matter will range from about 4 to

6.5 per cent, containing of potash from .4 to .7 per

cent, and of phosphoric acid from .2 to .4 per cent.^

As Mr Warington^ has pointed out, one ton of

farmyard manure would thus contain 9 to 15 lb. of

nitrogen, about the same quantity of potash, and 4 to 9

lb. of phosphoric acid. These quantities of nitrogen

1 See Appendix, Note XIL, p. 60.

2 See Heiden's Diingerlehre, vol. ii. p. 156.

3 Warington, Chemistry of the Farm, p. 33.
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and phosphoric acid, calculated to (95 per cent) nitrate

of soda, and (97 per cent) sulphate of ammonia, and

(25 per cent) superphosphate, give respectively 57.25

to 96 lb. nitrate of soda, 45 to 75 lb. sulphate of

ammonia, and 35 to 79 lb. superphosphate. That is,

in order to apply as much nitrogen to the soil as is

contained in one ton of nitrate of soda, we should

require to use from 23 to 41 tons of farmyard manure

;

similarly one ton of sulphate of ammonia contains as

much nitrogen as 30 to 50 tons farmyard manure. In

the same way one ton superphosphate of lime contains

as much phosphoric acid as 28 to 64 tons farmyard

manure.

The value of rotten manure is, weight for weight,

greater than that of fresh manure. This is due to the

fact that, while the water increases in amount, the loss

of organic matter of a non-nitrogenous nature more

than counterbalances the increase in water ; the man-

ure, therefore, becomes more concentrated in quality.

The loss on the total weight, according to Wolff, in

the rotting of farmyard manure, should not exceed in

two or three months' time 16 to 20 per cent—viz., a

sixth to a fifth of its entire weight. N"ot only, how-

ever, does the manure become richer in manurial in-

gredients, but the forms in which the manurial ingre-

dients are present in rotten manure are more valuable,

as they are more soluble. These statements must

not be taken as proving that it is more economical

to apply farmyard manure in a rotten condition than

CRSITT
)
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in a fresh one. The distinction must not be lost

sight of which exists between relative increase

—

increase in the percentage of valuable constituents

—and absolute increase. The increase in the value

of the manure by the changes of the manurial ingre-

dients from the insoluble to the soluble condition may
be effected at the expense of a considerable amount

of absolute loss of these valuable ingredients. This is

a point which is probably too often left out of account

in discussing the relative merits of fresh and rotten

farmyard manure ; and it is important that it should

be clearly understood. In the words of the late Dr

Voelcker: "Direct experiments have shown that 100

cwt. of fresh farmyard manure are reduced to 80 cwt.

if allowed to lie till the straw is half rotten ; 100 cwt.

of fresh farmyard manure are reduced to 60 cwt. if

allowed to ferment till it becomes ' fat or cheesy
'

; 100

cwt. of fresh farmyard manure are reduced to 40-50

cwt. if completely decomposed. This loss not only

affects the water and other less valuable constituents

of farmyard manure, but also its most fertilising in-

gredients. Chemical analysis has shown that 100 cwt.

of common farmyard manure contain about 40 lb. of

nitrogen, and that during fermentation in the first

period 5 lb. of nitrogen are dissipated in the form of

volatile ammonia ; in the second, 10 lb. ; in the third,

20 lb. Completely decomposed common manure has

thus lost about one-half of its most valuable constitu-

ent.'' While, of course, a very great amount of absolute
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loss of the valuable constituents—the nitrogen and ash

constituents— of farmyard manure may take place

through volatilisation and drainage, by taking requisite

precautions this loss may be very much minimised.

As regards the total loss, this, in two or three

months' time, should only amount to 16 to 20 per

cent—or one-sixth to one-fifth of the weight.^ The

use of fixers, to which reference has already been

made, will greatly minimise this loss. The application

of fixers is best made to the manure when still in the

stall or byre. The health of the animal benefits by so

doing, while the manure is at once guarded against

loss from this source.

As to the relative merits of covered and uncovered

manure-heaps, much difterence of opinion exists. It

is one of these questions which does not admit of final

decision one way or another, as it depends so largely

on the individual circumstances of each case. That

manure produced under cover is more valuable than

manure made in the open is readily granted. The

question, however, is as to whether the increase in

its value is sufficiently great to warrant the extra

expense involved in building covered courts. This

depends on the individual circumstances of each case,

and cannot be decided in a general way. For experi-

ments on the relative value of manure made under

cover and in the open, see Appendix.^

The method of applying farmyard manure to the

1 See Appendix, N"ote XIIL, p. 62. 2 Note XIV., p. 63,
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field is a question which belongs more to the practical

farmer than to the scientist, and must be largely de-

cided by economic considerations. There is an aspect,

however, of the question which may well be treated here.

The first point in the production of good manure is in

connection with its even distribution. It is of great

importance that the excrements of the different farm

animals be thoroughly mixed together. By the intimate

incorporation of the " hot " horse-dung with the " cold
"

cow and pig dung, uniform fermentation is secured.

Fire-fang—or too rapid fermentation—may occur from

this not being properly done, and from the manure

becoming too dry. It is important, also, as we shall

see immediately, to have the manure uniform in

quality when applied to the field. The manure ought

to be firmly trodden down to moderate the rate of

fermentation. Where the manure -heap is exposed

to rain, the quantity of water it will naturally receive

will probably be quite sufficient, if indeed not too much,

to ensure a proper rate of fermentation—except, per-

haps, in very warm weather. The great point to be

aimed at is to ensure regular fermentation. What
has to be especially avoided is any sudden exposure

of the manure to large quantities of water. The

result of such a washing out of the soluble nitrogen

is to retard fermentation, besides incurring the risk of

great actual loss by drainage.^

Application of farmyard manure to the field.—In

^ See Appendix, Note XV., p. 64.
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applying the manure to the field, and before ploughing

it in, two methods of procedure may be pursued.

First, the manure may be set out in heaps, larger or

smaller, over the field, and be allowed to remain in

these heaps some time before being spread ; and

secondly, it may be directly spread broadcast over

the field, and thus allowed to lie for some time.

Lastly, the manure may be ploughed in immediately

;

and it may be stated that such a method is, where

circumstances permit, the safest and most economical

method.

In discussing the merits and demerits of these two

methods, Dr Helden points out, first, with regard to

the distribution of the manure in small heaps over the

field, that this is not to be recommended on the fol-

lowing grounds :

—

1. Because the chances of loss by volatilisation are

thereby increased. The manure is distributed several

times instead of only once or twice.

2. It is apt to ensure unequal distribution. The

separate heaps run the risk of losing their soluble

nitrogenous matter, which soaks into the ground

beneath the heaps. The other portions of the field

not covered by the manure- heaps are thus manured

with washed-out farmyard manure, bereft of its most

valuable constituents. The result is, that while certain

portions of the field are too strongly manured, other

portions are too weakly manured.

3. The proper fermentation of the manure is apt to
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be interfered with by the loss of that which is its most

important agent—viz., the soluble nitrogenous matter,

and also by the drying action of the wind.

The same objections hold good to a large extent

with regard to the setting out in the fields of the

manure in large heaps. The risks of loss, in one

respect, may be said to be less, owing to the smaller

surface presented ; on the other hand, they may be

greater, owing to fermentation taking place more

quickly. Agricultural practice, however, often ren-

ders this custom necessary, and if precautions are

taken not to let the heap lie too long, and to cover

it over with earth, the risk of serious loss may be

rendered inconsiderable.

With regard to the second method of procedure

—

viz., the spreading of the manure broadcast over the

field, and allowing it thus to lie—Dr Heiden is of

opinion that this should only be done wlieii the field

is level. In the case of uneven ground the risks are,

of course, obvious. It has been affirmed that, by allow-

ing farmyard manure thus to lie exposed for some

time, an important loss of volatile ammonia—carbonate

of ammona—is apt to take place. This could only

take place where the former treatment of the farmyard

manure had been bad. Hellriegel has shown that in

the case of properly prepared farmyard manure there

is no danger of loss in this way. The absorptive

power of the soil for ammonia, it must be remem-

bered, is very great, and the amount of volatile
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ammonia in farmyard manure is relatively so small

that it is scarcely possible that any could escape in

this way. Hellriegel's experiments have demonstrated

this in a very striking way. He has found that in the

case of a chalky soil, and during the summer and

autumn months, practically no loss of ammonia takes

place. The following considerations may be further

urged in support of this method of application, as

against immediately ploughing in the manure, viz. :

—

1. That fermentation takes place more quickly.

2. That it results in a more equable distribution of

the manurial constituents in the dung, by gradually

and thoroughly incorporating the liquid portion of the

manure with the soil-particles.

Against, however, these undoubted advantages, one

serious disadvantage may be urged— viz., that the

manure, before being ploughed in, becomes robbed to

a large extent of its soluble nitrogenous compounds,

which, as we have repeatedly observed, are so neces-

sary for fermentation ; and that, therefore, when it is

ploughed in, it does not so readily ferment. This

being so, it is highly advisable, in the case of light or

sandy soils, not to follow such a practice, but to plough

the manure directly in.

As to the depth to which it is advisable to plough

the manure in, it may be here noticed that it should

not be too deep, so as to permit of the access of suffi-

cient moisture to ensure proper fermentation, and to

prevent rapid washing down of nitrates to the drains.
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Lastly, it need scarcely be pointed out that it is

highly important to have the manure evenly and

thoroughly incorporated with the soil - particles.

Where the manure is permitted to cake together in

lumps, it may successfully resist the action of fer-

mentation for several years.

Value and function of farmyard manure.—Practical

experience has long demonstrated the fact that farm-

yard manure is, taking it all round, the most valuable,

and admits of the most universal application, of all

manures ; and science has done much to explain the

reason of this. The influence of farmyard manure is

so many-sided that it is difficult even to enumerate its

different functions. As has already been pointed out,

its indirect value as a manure is probably as great as,

if indeed even not greater than, its direct value. In

concluding our study of farmyard manure, we shall

endeavour to summarise, in as brief a manner as pos-

sible, its chief properties.

First, as to its value as a supplier of the neces-

sary elements of plant-food. This, there can be little

doubt, has been, and still is, grossly exaggerated by the

ordinary farmer. Much has been claimed for it as a

"general" manure. How far it merits pre-eminence

on this score among other manures will be seen in the

sequel. It is true that, since it is composed of vege-

table matter, it contains all the necessary plant in-

gredients. As has been shown in the introduction,

there is practically in the case of most soils no
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necessity to add in a manure any more than the

three ingredients, nitrogen, phosijhoric acid, and "potash.

Its vahie, then, as a direct manure must depend on

the quantity and proportion in which these three in-

gredients are present. These substances, as we have

already seen, it contains only in very small quantities.

It is, judged from this point of view, a comparatively

poor manure. Furthermore, only a certain percentage

of these substances are in a soluble or immediately

available condition,—in this respect the rotten manure

being very much more valuable than the fresh manure.

Again, a point of great importance in a universal

manure is the proportion in which the necessary plant-

foods are present. If it be asked, Are the" nitrogen,

phosphoric acid, and potash in farmyard manure pres-

ent in the proportion in which crops require these

constituents ? the answer must be in the negative.

Heiden ^ has very strikingly illustrated this point, in

so far as the relations between the two ash ingredients

are concerned, by some computations as to the amount

which would be removed from the soil in the course of

different rotations.^ In the case of five different rota-

tions, it was found that the ratio between the potash

and phosphoric acid removed was as follows :
^ (1)

2.96 to 1 ; (2) 2.76 to 1 ; (3) 2.95 to 1 ; (4) 4.13 to 1;

^ See Heiden's Diingerlehre, vol. ii. p. 171.

2 For fuU details see Appendix, Note XVI., p. 64.

^ Storer reproduces these results in his * Agricultural Chemistry,'

vol, ii. p. 21,
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(5) 3.78 to .1. This would give a mean of 3.32 to 1.

This is not the ratio in which these ingredients are

generally present in farmyard manure. Farmyard

manure may be said to be much richer in the mineral

constituents of plants than in nitrogen. Professor

Heiden found that in the case of a farm at Waldau,

the crops in the course of ten years removed from a

Tiiorgen (.631 of an acre) the following quantities :

—

lb.

Nitrogen 329

Potash . . . . . . . 263

Phosphoric acid 121

In order to supply these 'amounts the following

quantities of manure would require to be supplied :

—

1. For the nitrogen, 26 or 27 tons (manure contain-

ing .606 per cent nitrogen).

. 2. For the potash, 20 to 25 tons (manure containing

.672 per cent potash).

3. For the phosphoric acid, 13 to 19 tons (manure

containing .315 per cent phosphoric acid).

From the above it will be seen that farmyard man-

ure contains too little nitrogen in proportion to its ash

ingredients.

It is not merely the amount of fertilising ingredients

removed by the crop we have to take into account in

estimating the value of certain manurial ingredients

for the different crops. Two other considerations have

to be remembered—viz., the amount of the constitu-

ents already present in the soil, and the ability of the
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different crops to obtain the ingredients from the soil.

If we take into account these two considerations in

estimating the vahie of farmyard manure as a general

manure, we shall find that they accentuate the inade-

quacy of the ratio existing between the nitrogen and

the mineral ingredients. Messrs Lawes and Gilbert

have found in the Eothamsted experiments with farm-

yard manure that while it restored the mineral ingredi-

ents, it was inadequate as a sufficient source of nitro-

gen. Nitrogen is, of all manurial ingredients, in least

abundance in soils. It is consequently found that the

ingredient in which farmyard manure requires to be

reinforced is nitrogen. With regard to phosphoric acid

and potash, it has already been shown that the ratio

between them is probably greater than that in a good

average manure. We should, arguing from this alone,

be inclined to think that farmyard manure would

be best reinforced with potash. The reverse, as every

farmer knows, is the case, however. This is due, first,

to the fact that the potash, unlike the phosphoric

acid, is entirely of a soluble nature, and therefore

immediately available for the plant's needs; and

secondly, to the fact that the necessity for the appli-

cation of potash as a manure is generally not nearly

so great as in the case of phosphoric acid. The result

is that farmyard manure will be, as a rule, more

valuably supplemented by phosphoric acid than by

potash.

Another point of great importance in estimating
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the value of farmyard manure as a chemical manure,

is the inferior value possessed by much of the nitrogen

it contains, as compared with the nitrogen in such

artificial manures as nitrate of soda and sulphate of

ammonia. According to the Eothamsted experiments,

weight for weight, the nitrogen in farmyard manure

is not half as valuable as it is in sulphate of ammonia.

Much of the nitrogen becomes only very slowly avail-

able ; not a little of it perhaps actually takes years to

be converted into nitrates.^

Thus, with regard to the direct value of farmyard

manure as a manure, we have seen

—

1. That it contains a very small quantity of the

three fertilising ingredients.

1 This aspect of farmyard manure has been ably stated by Mr F. J.

Cooke, a well-known iN'orfolk farmer. In commenting on the results

of the Eothamsted experiments, he says :
" It is clear enough that the

faith of the farmer in the soil-enriching character of his home-made

manure is amply justified, the only question being, indeed, if this

quality be not too highly appreciated. It is not, after all, so much
by the fattening of our land as by the bounty of the crop grown upon

it that we reap the fruit of our exertions. The man of scientific

mind keeps his purpose fixed on the production of good crops mainly,

and the cheapest way to grow them. The experiments under con-

sideration show that richness of land may be purchased much too

dearly, and that' richness of crop by no means bears the necessary

relation to richness of soil which has sometimes been imagined. We
may boast of the * lasting qualities ' of our dung, but the answer of

science by these experiments is, that so great is the last that the life

of one man may not be long enough to exhaust it. In the extra-

vagant use of dung, therefore, such considerations, amongst many
others, as length of purse, as well as length and character of tenure

must clearly be taken into account,"
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2. That the proportion in which these three ingredi-

ents are present is not the best proportion for

the requirements of crops.

3. That the form in which a portion of these ingredi-

ents—nitrogen and phosphoric acid—is present

is not of the most valuable kind.

It is consequently not as a direct chemical manure

that farmyard manure is pre-eminently valuable. We
must seek for perhaps its most valuable properties in

its indirect influence.

1. It adds to the soil a large quantity of organic

matter. Most soils are improved by the addition of

humus. The water-absorbing and retaining powers of

a soil are increased by this addition of humus, while it

enables the soil to attract an increased amount of mois-

ture from the air. This is often of great importance, as

in the period of germination of seed.^ The influence

it exerts on the texture of the soil in the process of

fermentation is also very great. This is especially so

in soils whose texture is too close, such as heavy clayey

soils. It opens up their pores to the air, and renders

them more friable. Where such an influence is most

required, as in clayey soils, the manure ought to be

applied in a fresh condition, so that tlie maximum
influence exerted by the manure in this direction

may be experienced. On light soils, on the contrary,

^ See paper on "Maniirial Experiments with Turnips" by author,

in Journal of Highland and Agricultural Society of Scotland,

1891.

D
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whose friability and openness are already too great,

and which do not require to be increased, the manure

will be best applied in a rotten condition. It adds,

further, greatly to the heat of the soils by its decom-

position. Thus on cold damp soils it effects one very

marked benefit. The influence it exerts in its decom-

position upon the fertilising ingredients present in

the soil is also by no means inconsiderable. In the

process of its fermentation large quantities of carbonic

acid gas are generated. This carbonic acid probably

acts in a double capacity. It will, in the first place,

greatly increase the solvent power of the soil-water,

and thus enable it to set free an increased amount of

mineral plant-food ; and secondly, it will help to con-

serve a certain quantity of the soil-nitrogen, by pre-

venting its conversion into nitrates.

As its indirect and mechanical properties are greatest

when in its fresh condition, it will be better to apply

it in that condition to soils most lacking in these

mechanical properties. We may therefore say that

farmyard manure is best applied in a rotted condition

to light sandy soils, and to soils in a high state of

cultivation, where its mechanical properties are not

so much required.

An important point still remains to be discussed

—

viz., the rate at which the farmyard manure should be

applied. This, of course, should naturally depend on

a variety of circumstances—the amount of artificial

manures used as supplementary to the farmyard
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manure, the frequency of its application, and the

nature of the soil.

These considerations naturally vary so much, that

the quantities of farmyard manure it is advisable to

apply in different cases are widely different. There is

a strong probability that the rate at which farmyard

manure has been applied in the past has been grossly

in excess of what could be profitably employed. Opin-

ion is gaining ground among practical farmers, that

smaller and more frequent applications of farmyard

manure to the soil would be fraught with better re-

sults than the older custom of applying a large dress-

ing at a time. This is an opinion in the support of

which science can urge strong arguments. It is only of

late years that we have come to recognise sufficiently

the various risks which all fertilisers are subject to

in the soil, and the importance, therefore, of minimis-

ing these risks as much as possible by putting into the

soil at one time only as much manure as it is safely

able to retain.

" The famous old German writer, Thaer, regarded 17

or 18 tons as an abundant dressing ; 14 tons he called

good, and 8 or 9 tons light. Other German authorities

speak of 7 to 10 tons as light, 12 to 18 tons as usual,

20 or more tons as heavy, and 30 tons as a very heavy

application." ^

In the new edition of Stephens' ' Book of the Farm ' ^

^ Storer's Agricultural Chemistry, vol. i. p. 498.

2 Division III. p. 130.
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from 8 to 12 tons per acre for roots, and from 15 to 20

tons for potatoes, along with artificials, which may cost

from 25s. to 60s. per acre additional, are quoted as

general dressings.

The majority of recent experiments with farmyard

manure would seem to indicate that, even in the case

of what are considered small dressings, the extra re-

turn in crop the first year after application is not such

as to cover the expense of the manure. Of course, as is

commonly pointed out, the effect of farmyard manure

is of a lasting nature, and is probably felt throughout

the whole rotation, or even longer. This, to a certain

extent, is no doubt true ; still it may be strongly

doubted whether farmyard manure is, after all, an

economical manure, as compared with artificial man-

ures. The desirability of manuring the soil and not

the crop is, in this age of keen competition, no longer

believed in; and the Eothamsted experiments have

shown that it is highly doubtful whether even the soil

benefits to anything like a commensurate extent by

the application of large quantities of farmyard manure.
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NOTE I. (p. 3).

Difference in Amount of Excreta voided for
Food consumed.

With regard to the difference in the composition of the

solid excreta voided by different fattening animals, fed on
the same amount of food, see Warington's ^ Chemistry of

the Farm,' p. 125, where it is shown that for equal

amount of live weight, the sheep produces on the same
weight of dry food very much more manure than the

pig, while the ox produces even more than the sheep.

Of course this does not lefer to the total amount of man-
ure produced by the different animals, but only to the

amount of manure produced from the consumption of

equal quantities of food. This would seem to be owing
to the greater capacity the pig has for assimilating its food.

NOTE II. (p. 5).

Solid Excreta voided by Sheep, Oxen, and Cows.

To contrast with the analyses given by Stoeckhardt, it

may be well to cite those quoted by Warington (' Chem-
istry of the Farm,' p. 138) :—
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86.3

12.3 89.'

7

1.4 10.3
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J.

—

Sheep (fed on meadoio-liay).

Solid Excrement.
Fresh. Dry.

Water 66.2
Organic matter . . . . 30.3 89.6
Ash 3.5 10.4

Nitrogen .7 2.0

II.

—

Oxen (fed on clover-hay and oat-straiv. with 8 lb. beans
per day).

Water .....
Organic matter
Ash

Nitrogen ..... .3 1.9

III.—Cows (fed on mangels and lucerne hay).

Water ....
Nitrogen
Phosphoric acid

Potash ....
NOTE III. (p. 9).

Urine voided by Sheep, Oxen, and Cows.

The following are Warington's results for urine, the

animals beinoj fed as in Note II. :

—

riangels. Lucerne hay

83.00 79.70
.33 .34
.24 .16

.14 .23

Water .

Organic matter
Ash

Sb

Fresh.

85.7

8.7

5.6

[EEP.

Dry.

61.0

39.0

Oxen.
Fresh. Dry.

94.1

3.7 63.0
2.2 37.0

Nitrogen 1.4 9.6 1.2 20.6

Water .

Nitrogen
Phosphoric
Potash .

acid

Cows.
Mangels.

95.94
.12

.01

.59

Lucerne hay.

88.25

1.54

.006

1.69
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NOTE lY. (p. 10).

Percentage of Food voided in the Solid and Liquid

Excrements.

According to WolfF, the following table shows the per-

centage of the dry substance of the food w^hich is voided

in the solid and liquid excrements of the cow, ox, sheep,

and horse :

—

Cow. Ox. Sheep. Horse. Average.

Solid excreta . 38.0 44.0 42.6 46.7 42.8
Urine . 5.8 6.3 6.8 5.7 6.2

Total . .43.8 50.3 49.4 52.4 49.0

NOTE V. (p. 12).

Pig Excrements.

The excrements voided by pigs are poor in manurial

constituents, because the food on which they are fed is

generally of a very poor nature. In their case the urine

is always very much richer in manurial ingredients than

the solid excreta. The relative composition of the solid ex-

creta and the urine will be best illustrated by quoting some

experiments carried out by Wolff on this subject. The ex-

periments were carried out with two pigs nine and a half

months old, and each 121.9 kilogrammes (a kilogramme is

equal to about 2 J lb.) in weight. The first consumed daily

1000 grammes of barley, 5000 grammes of potatoes, and

2572 grammes of sour milk. The second one consumed

the same quantities of potatoes and sour milk as the first,

and 1000 grammes of peas. The following tabl6 gives the

results of excreta and urine daily voided, in grammes :

—

sal,^^^>ee.
Nitrogen. Ash. Potash. Lime. S". ^^^5^^

Solid 1 I.

excreta (II.

217.7
161.1

8.7

9.1

28.6

31.1

7.3

5.9

4.4

4.9

3.0

2.8

10.3

11.1

Urine
j jj"

112.8

137.7

19.3

30.6

56.2

62.2

33.0

37.1

0.4

0.2

0.9

1.1

6.7

7.1
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NOTE YI. (p. 13).

Manurial Constituents in 1000 parts of Ordinary Foods

(Warington's ' Chemistry of the Farm,' p. 139).

Dry
matter.

Nitrogen. Potash.
Phosphoric

acid.

Cotton-cake, decorti-\

Gated j
918 70.4 15.8 30.5

Rape-cake 887 50.5 13.0 20.0
Linseed-cake . 883 43.2 12.5 16.2
Cotton-cake, nnde-)

corticated /
878 33.3 20.0 22.7

Linseed . 882 32.8 10.0 13.5

Palm-kernel meal, \
English /

Beans .

930 25.0 5.5 12.2

855 40.8 12.9 12.1

Peas 857 35.8 10.1 8.4
Malt-dust 905 37.9 20.8 18.2
Bran 860 23.2 15.3 26.9
Oats 870 20.6 4.8 6.8
Rice-meal 900 19.1 6.1 23.8
Wheat . 877 18.7 5.2 7.9
Rye 857 17.6 5.8 8.5

Barley . 860 17.0 4.7 7.8
Maize . 890 16.6 3.7 5.7
Brewers' grains 234 7.8 0.4 3.9
Clover-hay 840 19.7 18.6 5.6
Meadow-hay 857 15.5 16.0 4.3
Bean-straw 840 13.0 19.4 2.9
Oat-straw 857 6.4 16.3 2.8
Barley-straw 857 5.6 10.7 1.9

Wheat-straw 857 4.8 6.3 2.2
Potatoes

.

250 3.4 5.8 1.6

Swedes , 107 2.2 2.0 0.6

Carrots . 140 2.1 3.0 1.1

Mangels . 120 1.8 4.6 0.7
Turnips . 80 1.6 2.9 0.8
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NOTE VII. (p. 19).

Analyses of Stable -Manure, made respectively with
Peat -MOSS Litter and Wheat -straw (by Bernard
Dyer, B.Sc.)

Peat-moss litter. Wheat-straw
Per cent. Per cent.

Total nitrogen . . . 0.88 0.61
Equal to ammonia . . 1.07 0.74
Phosphoric acid . . . 0.37 0.43
Equal to Tribasic phosphate of

lime (or Tricalcic phosphate ) 0.80 0.94
Potash 1.02 0.59

NOTE VIII. (p. 19).

Analyses of Bracken (by J. Hughes, F.C.S.)

Water .

* Organic matter

+ Mineral matter

Containing

—

* Nitrogen

t Silica

Potash .

Soda
Lime
Magnesia
Phosphoric acid

No. 1. No. 2.

'oung fern. Old fern

Per cent. Per cent.

11.66 14.90

83.38 80.54

4.96 4.56

100.00 100.00

2.42 0.90

1.60 2.81

1.15 0.10

0.64 0.26

0.44 0.62

0.13 0.47

0.60 0.30

NOTE IX. (p. 21).

Analyses of Horse-Manure.

For a fuller discussion of this question, the reader is

referred to Heiden's ^ Diingerlehre,' vol. ii. p. 185, and

also to Storer's * Agricultural Chemistry/ vol. i. p. 575.
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The statements in the different text-books as to the quantity

of manure produced by the horse are such as naturally to

perplex the student. This discrepancy is due, however,

to the different methods adopted by different writers of

calculating this amount. The subject is further discussed

in the footnote to p. 29. The following analyses of horse-

manure may be valuable for reference. They are taken

from Storer's ^Agricultural Chemistry,' vol. i. p. 496 :

—

1. 2. 3. 4. 5. Average.

AVater .... 75.76 69.30 67.23 72.13 71.30 71.15

Dry matter . . 24.24 24.82 32.72 27.87 28.70 27.67
Ash ingredients . 5.07 5.05 6.49 3.37 3.30 4.65

Potash .... 0.51 0.63 0.22 0.59 0.53 0.49
Lime .... 0.30 0.74 0.17 0.41 0.21 0.36
Magnesia . . . 0.19 0.29 0.20 0.17 0.14 0.20
Phosphoric acid . 0.41 0.67 0.35 0.12 0.28 0.36
Ammonia . . . 0.26 0.12 0.15 0.44 0.24
Total nitrogen 0.53 0.69 0.47 0.67 0.58 0.59

NOTE X. (p. 24).

The Nature of the Chemical Eeactions of Ammonia
" Fixers."

For the student, the exact nature of the chemical re-

actions taking place may be of interest.

In the first place, it must be distinctly understood that

the form in which ammonia escapes from the manure-

heap is not, as is so commonly erroneously stated in

agricultural text-books, as "free" ammonia. Whenever
ammonia is brought into contact with carbonic acid, car-

bonate of ammonia is formed. When it is remembered
that carbonic acid is by far the most abundant of the

gaseous products of the decomposition of organic matter,

it will be at once seen that free ammonia could not exist

under such circumstances.
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1. In the case of hydrochloric acid, the following

chemical equation will represent the nature of the reac-

tion

—

2HC1 + (NH4),C03 = 2NH,C1 + H2O+ CO2
(Hydrocliloric (carbonate of am- (sal-ammoniac,) (carbonic acid.)

acid,) monia,)

2. .In the case of sulphuric acid, the equation will be

—

H,S0, + (NH,),C03 = (NH,)2S0, + H^O+ CO,

(Sulphuric (carbonate of am- (sulphate of am- (carbonic acid.)

acid,) monia,) monia,)

3. With gypsum (CaSO^)—

CaSO^ + (NH4)2C03 - CaCOg + (NHJ^SO^
(Gypsum,) (carbonate of ammonia,) (calcium car- (sulphate of am-

bonate,) monia.)

4. With copperas (FeSO^)

—

Fe^O^ + (NH4)2C03 = FeCOg + (NH4)2SO,

(Sulphate of (carbonate of am- (ferrous car- (sulphate of am-
iron,) monia,) bonate,) monia.)

5. With sulphate of magnesia (MgS04)

—

MgSO, + (NH,)2C03 - MgCOg + (NH4)2S04

(Sulphate of (carbonate of am- (carbonate of (sulphate of am-
magnesia,) monia,) magnesia,) monia.)

Keference has been made to the fact that magnesium

sulphate may probably not only fix the ammonia, but the

phosphoric acid. When magnesium sulphate, soluble

phosphoric acid, and ammonia, are brought in contact

with one another, the double insoluble phosphate of

ammonium and magnesium (MglsTH^PO^GAq) is formed.

While such a reaction is possible, it is highly improbable

that it takes place to any extent. The double phosphate

is a crystalline salt which only separates after a con-

siderable time, and in the presence of a large excess of

ammonia.
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NOTE XL (p. 27).

Analyses of Gow-Manure.^

Water . . .

1. 2. 3. 4. 5. C.
Aver-
age.

85.30 77.71 74.02 72.87 75.00 77.50 77.06
Dry matter . . 14.70 22.30 25.98 27.13 25.00 22.50 22.93
Ash ingredients 2.04 4.71 3.94 6.70 6.22 2.20 4.30

Potash . . . 0.36 0.46 0.56 1.69 0.39 0.40 0.64
Lime .... 0.29 0.37 0.58 0.41 0.24 0.31 0.48
Magnesia . . 0.19 0.11 0.13 0.18 0.11

Phosphoric acid 0.16 0.13 0.07 6.20 0.14 0.16 0.14

Ammonia . . 0.06 0.16 0.07 0.27 0.14
Total nitrogen

.

0.38 0.54 0.41 6.79 0.46 0.34 0.48

NOTE XII. (p. 36).

Composition of Fresh and Rotten Farmyard
Manure (Voelcker).

Composition of fresh manure, composed of horse, cow,

and pig dung, about fourteen days old :

—

Water .

* Soluble organic matter .

Soluble inorganic matter

t Insoluble organic matter
Insoluble inorganic matter

* Containing nitrogen
Equal to ammonia

t Containing nitrogen

Equal to ammonia
Total percentage of nitrogen
Equal to ammonia
Ammonia in a volatile state

Ammonia in form of salts

66.17
2.48

1.54

25.76
4.05

100.00

.149

.181

.494

.699

.643

.780

.034

.088

^ Storer's Agricultural Chemistry, vol. i. p. 496.
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Composition of the whole ash :-

Soluble in water, 27.55 pei' cent :-_

Soluble silica . . . .4.25
Phosphate of lime 5.35

Lime 1.10

Magnesia 0.20

Potash . 10.26

Soda 0.92

Chloride of sodium 0.54

Sulphuric acid . 0.22

Carbonic acid and loss 4.71

Insoluble in Avater, 72.45 per cent :

—

Soluble silica .... 17.34

Insoluble silicious matter . . 10.04

Oxide of iron and alumina with phosphates 8.47

(Containing phosphoric acid, 3.18 per cent.)

(Equal to bone-earth, 6.88 per cent.)

Lime . . . . .20.21
Magnesia
Potash .

Soda
Sulphuric acid

Carbonic acid and loss

2.56

1.78

0.38

1.27

10.40

100.00

Composition of rotten dung, six months old, is as

follows :

—

Water .

* Soluble organic matter .

Soluble inorganic matter

t Insoluble organic matter
Insoluble inorganic matter

75.42

3.71

1.47

12.82

6.58

100.00

* Containing nitrogen

Equal to ammonia
t Containing nitrogen
Equal to ammonia

Total amount of nitrogen
Equal to ammonia
Ammonia in a volatile state

Ammonia in form of salts

.297

.360

.309

.375

.606

.735

.046

.057
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Composition of the whole ash :

—

Soluble in water, 18.27 per cent
Soluble silica

Phosphate of lime
Lime
Magnesia
Potash .

Soda
Chloride of sodium
Sulphuric acid .

Carbonic acid and loss

3.16

4.75

1.44

0.59

5.58

0.29

0.46

0.72

1.28

Insoluble in water, 81.73 per cent

Soluble silica . . , . 17.69
Insoluble silica . . . .12.54
Phosphate of lime
Oxides of iron alumina with phosphates 11.76

(Containing phosphoric acid, 3.40 per cent.)

(Equal to bone-earth, 7.36 per cent.)

Lime . . . . . 20.70
Magnesia *.

. . .1.17
Potash . . . . .0.56
Soda . . . . .0.47
Chloride of sodium
Sulphuric acid . . . .0.79
Carbonic acid and loss . . . 16.05

100.00

NOTE XIII. (p. 39).

Comparison of Fresh and Eotten Manure (Wolff).

Dry matter
Ash
Nitrogen .

Potash
Lime
Magnesia
Phosphoric acid

Sulphuric acid

.

Silica

Fresh. Moderately rotten.

(Taking the quantity of dry mat-
ter as the same.)

25.00 25.00
3.81 4.76
0.39 0.49
0.45 0.56
0.49 0.61
0.12 0.15
0.18 0.23
0.10 0.13
0.86 1.08
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NOTE XIV. (p. 39).

Lord Kinnaird's Experiments. ^

" Lord Kinnaird has given the particulars of a very care-

ful experiment. He tried to test the comparative value of

manure kept in an open court with that kept under cover.

He selected the same kind of cattle, gave them the same

kind and quantity of food, and bedded them with the same

kind of straw. A field of 20 acres of uniform land was

selected. This having been equally divided, 2 acres out of

each 10 gave the following results :

—

Potatoes groiun with Uncovered Manure.

Tons. cwt. lb.

First measurement—1 acre produced .7 6 8

Second do. do. do. . 7 18 99

Potatoes grown with Covered Manure.

First measurement—1 acre produced .11 17 56

Second do. do. do. . 11 12 26

This shows an increase of about 4 tons of potatoes per

acre with the covered manure.
" The next year the weather was wet, grain soft and not

in very good order, but the following was the amount of

produce ;

—

Wheat grown with Uncovered Manure.

Produce icI grain.
Weight per

bushel.
Produce in istraA'

Acre. bushels. lb. lb. stones. lb.

First 41 19 611 152 of 22

Second . 42 38 61i 160 of 22

Wheat gn)wn IV ith Covered Manure.

First 53 5 61 220 of 22

Second , 53 47 61 210 of 22

Scott's Manures and Manuring, p. 19.
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NOTE XY. (p. 40).

Drainings of Manure-Heaps.

The importance of not separating the liquid portion

from the solid portion has already been pointed out in

dealing with the composition of the solid excreta and the

urine. These two constituents of the manure are comple-

mentary to one another, and the value of farmyard manure
as a general manure is very much impaired if the liquid

portion is not applied along with the solid. In one im-

portant respect do the drainings of manure-heaps differ from

urine—that is, in the percentage of phosphates they contain,

the latter being practically devoid of phosphoric acid.

The following is an analysis of drainings from a manure-

heap (Wolff) :—

Dry substance . 18.0 Magnesia . 0.4

Ash 10.7 Phosphoric acid 0.1

Nitrogen

.

1.5 Sulphuric acid . 0.7

Potash . 4.9 Sihca 0.2

Lime 0.3

NOTE XYI. (p. 45).

AxVrouNTS OF Potash and Phosphoric Acid removed by the
FOLLOWING Rotations from a Prussian Morgen (.631

Acre).

. Wheat . . / .

Oats . . . .

Potatoes ....
Hay

Potash.
lb.

16.40

10.47
66.41

39.54

Phosphoric acid,

lb.

10.67
4.59

18.33

11.32

132.82 44.81

The ratio of potash to phosphoric acid is

\ Wheat 16.90
Barley 17.44
Potatoes . . . . 66.41

Hay 39.54

2.96 to 1.

10.67
10.65

18.33

11.32

140.29 50.97

The ratio of potash to phosphoric acid is 2.76 to 1.



Rye
Oats
Potatoes
Hay .

APPENDIX. (

Potash,
lb.

Phosphoric acid,

lb.

20.03

10.97
66.41

39.54

12.15

4.59

18.33
11.32

65

136.95 46.39

The ratio of potash to phosphoric acid is 2.95 to 1.

Wheat .

Oats
Mangels

.

Hay .

16.90 10.67

10.97 4.59

148.54 25.62

39.54 11.32

215.95 52.20

The ratio of potash to phosphoric acid is 4.13 to 1.

5. Rye
Barley .

Mangels

.

Hay .

20.03 12.15

17.44 10.65

148.54 25.62

39.54 11.32

225.55 59.74

The ratio of potash to phosphoric acid is 3.78 to 1.
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PHILOSOPHICAL CLASSICS FOR ENGLISH READERS.
Edited by WILLIAM KNIGHT, LL.D.,

Professor of Moral Philosophy in the University of St Andrews.

In crown 8vo Volumes, with Portraits, price 3s. 6d.

Now ready—
Descartes, by Professor Mahaffy, Dub-

lin.—Butler, by Rev. W. Lucas Collins,
M.A.—Berkeley, by Professor Campbell
Fraser, Edinburgh.—Fichte, by Professor
Adamson, Owens College, Manchester.

—

Kant, by Professor Wallace, Oxford.—
Hamilton, by Professor Veitch, Glasgow.— Hegel, by Professor Edward Caird,
Glasgow.

—

Leibniz, by J. Theodore Merz.

Mill,

—Vico, by Professor Flint, Edinburgh —
Hobbes, by Professor Croom Robertson,
London.

—

Hume, by the Editor.

—

Spinoza,
by the Very Rev. Principal Caird, Glasgow.
—Bacon: Part I. The Life by Professor
Nichol, Glasgow.—Bacon : PartIL Philo-
sophy, by the same Author.

—

Locke, by
Professor Campbell Fraser, Edinburgh.

In 'preparation.

FOREIGN CLASSICS FOR ENGLISH READERS.
Edited by Mrs OLIPHANT.

In crown 8vo, 2s. 6d.

Contents of the Series.

Dante, by the Editor. —Voltaire, by
General Sir E. B. Hamley, K.C.B.
— Pascal, by Principal TuUoch.—Pet-
rarch, by Henry Reeve, C.B.—Goethe,
By A. Hayward, Q.C.—Moliere, by the
Editor and F.Tarver, M.A.

—

Montaigne,
by Rev. W. L. Collins, M.A.

—

Rabelais,
by Walter Besant, M.A.

—

Calderon, by
E. J. Hasell.

—

Saint Simon, by Clifton

W. Collins, M.A.

—

Cervantes, by the

Editor. — Corneillb and Racine, by
Henry M. Trollope. — Madame de
Sevigne, by Miss Thackeray.—La Fon-
taine, AND other French Fabulists,
by Rev. W. Lucas Collins, M.A.—Schil-
ler, by James Sime, M.A., Author of
•Lessing, his Life and Writings.'

—

Tasso,
by E. J. Hasell.

—

Rousseau, by Henry
Grey Graham.

—

Alfred de Musset, by
C. F. Oliphant.

In preparation.

Leopardi. By the Editor.

Now Complete.

ANCIENT CLASSICS FOR ENGLISH READERS.
Edited by the Rev. W. LUCAS COLLINS, M.A.

Complete in 28 Vols, crown 8vo, cloth, price 2s. 6d. each. And may also be had in

14 Volumes, strongly and neatly bound, with calf or vellum back, £2* los.

Contents of the Series.

Homer: The Iliad, by the Editor.—
Homer : The Odyssey, by the Editor.—
Herodotus, by George C. Swayne, M.A.—
Xenophon, by Sir Alexander Grant, Bart.

,

LL.D.—Euripides, by W. B. Donne.—
Aristophanes, by the Editor.

—

Plato, by
Clifton W. Collins, M. A.—Lucian, by the

Editor.—^scHYLUS, by the Right Rev.
the Bishop of Colombo.—Sophocles, by
Clifton W. Collins, M.A.—Hesiod and
Theognis, by the Rev. J. Davies, M.A.

—

Greek Anthology, by Lord Neaves.

—

Virgil, by the Editor.—Horace, by Sir

Theodore Martin, K.C.B.—Juvenal, by

Terence, by the Editor.—The Commen-
TARiES OF C^SAR, by Anthony Trollope.
—Tacitus, by W. B. Donne.—Cicero, by
the Editor.

—

Pliny's Letters, by the
Rev. Alfred Church, M.A., and the Rev.
W. J. Brodribb, M.A.—Livy, by the
Editor.—Ovid, by the Rev. A. Church,
M.A.

—

Catullus, Tibullus, and Pro-
PERTius, by the Rev. Jas. Davies, M.A.— Demosthenes, by the Rev. W. J,
Brodribb, M.A.

—

Aristotle, by Sir Alex-
ander Grant, Bart., LL.D.

—

Thucydides,
by the Editor.

—

Lucretius , by W. H.
Mallock, M. A.—Pindar, by the Rev. P.
D. Morice, M.A.Edward Walford, M.A. — Plautus and

Saturday Review.—*'It is difficult to estimate too highly the value of such a series

as this in giving 'English readers' an insight, exact as far as it goes, into those

olden times which are so remote, and yet to many of us so close."
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P UBLICA T 10 NS.

ALISON. History of Europe. By Sir Archibald Alison, Bart.,
D.C.L.

1. From the Commencement of the French Kevolution to the
Battle of Waterloo.

Library Edition, 14 vols., with Portraits. Demy 8vo, ;^io, los.
Another Edition, in 20 vols, crown 8vo, £6.
People's Edition, 13 vols, crown 8vo, £2, us.

2. Continuation to the Accession of Louis Napoleon.
Library Edition, 8 vols. 8vo, £6, 7s. 6d.

People's Edition, 8 vols, crown 8vo, 34s.

3. Epitome of Alison's History of Europe. Twenty-ninth
Thousand, 7s. 6d.

4. Atlas to Alison's History of Europe. By A. Keith Johnston,
Library Edition, demy 4to, £^, 3s.

People's Edition, 31s. 6d.

Life of John Duke of Marlborough. "With some Account
of his Contemporaries, and of the War of the Succession. Third Edition.
2 vols. 8vo. Portraits and Maps, 30s.

Essays : Historical, Political, and Miscellaneous. 3 vols.
demy 8vo, 45s.

ACTA SANCTORUM HIBERNI^ ; Ex Codice Salmanticensi.
Nunc primum integre edita opera Caroli de Smedt et Josephi de Backer,
e Soc. Jesu, Hagiographorum BoUandianorum ; Auctore etSumptus Largiente
Joanne Patricio Marchione Bothae. In One handsome 4to Volume, bound
in half roxburghe, £2, 2s. ; in paper wrapper, 31s. 6d.

AIKMAN. Soils and Manures. By C. M. Aikman, B.Sc, &c., Lec-
turer on Agricultural Chemistry, West of Scotland Technical College. Cr. 8vo.

Farmyard Manure : Its Nature, Composition, and Treatment.
Crown Svo.

AIRD. Poetical Works of Thomas Aird. Fifth Edition, with
Memoir of the Author by the Rev. Jardine Wallace, and Portrait.
Crown Svo, 7s. 6d.

ALLARDYCE. The City of Sunshine. By Alexander Allar-
dyce. Three vols, post 8vo, £1^ 5s. 6d.

Memoir of the Honourable George Keith Elphinstone,
K.B., Viscount Keith of Stonehaven, Marischal, Admiral of the Red. Svo,
with Portrait, Illustrations, and Maps, 21s.

ALMOND. Sermons by a Lay Head-master. By Hely Hutchin-
son Almond, M.A. Oxon. , Head-master of Loretto School. Crown 8vo, 5s.

ANCIENT CLASSICS FOR ENGLISH READERS. Edited by
Rev. W. Lucas Collins, M.A. Price 2s. 6d. each. For list of Vols., seepage 2.

AYTOUN. Lays of the Scottish Cavaliers, and other Poems. By
W. Edmondstoune Aytoun, D.C.L. , Professor of Rhetoric and Belles-Lettres
in the University of Edinburgh. New Edition. Fcap. 8vo, 3s. 6d.

Another Edition. Fcap. Svo, 7s. 6d. Cheap Edition, is. Cloth, is. 3d.

An Illustrated Edition of the Lays of the Scottish Cavaliers.
From designs by Sir Noel Baton. Small 4to, in gilt cloth, 21s.

Bothwell : a Poem. Third Edition. Fcap. 7s. 6d.

Poems and Ballads of Goethe. Translated by Professor
Aytoun and Sir Theodore Martin, K.C.B. Third Edition. Fcap., 6s.



LIST OF BOOKS PUBLISHED BY

AYTOUN. Bon Gaultier's Book of Ballads. By the Same. Fifteenth
Edition. With Illustrations by Doyle, Leech, and Crowquill. Fcap. 8vo, ss.

The Ballads of Scotland. Edited by Professor Aytoun.
Fourth Edition. 2 vols. fcap. 8vo, 12s.

Memoir of William E. Aytoun, D.C.L. By Sir Theodoee
Martin, K.C.B. With Portrait. Post 8vo, 12s.

BACH. On Musical Education and Vocal Culture. By Albert
B. Bach. Fourth Edition. Svo, 7s. 6d.

The Principles of Singing. A Practical Guide for Vocalists
and Teachers. With Course of Vocal Exercises. Crown Svo, 6s.

The Art of Singing. With Musical Exercises for Young
People. Crown Svo, 3s.

The Art Ballad : Loewe and Schubert. With Music Illus-
trations. With a Portrait of Loewe. Third Edition. Small 4to. 5s.

BALLADS AND POEMS. By Members of the Glasgow
Ballad Club. Crown Svo, 7s. 6d

BANNATYNE. Handbook of Republican Institutions in the
United States of America. Based upon Federal and State Laws, and other
reliable sources of information. By Dugald J. Bannatyne, Scotch Solicitor,

New York ; Member of the Faculty of Procurators, Glasgow. Cr. Svo, 7s. 6d.

BELLAIRS. The Transvaal War, 1880-81. Edited by Lady Bel-
lairs. With a Frontispiece and Map. Svo, 15s.

Gossips with Girls and Maidens, Betrothed and Free.
New Edition. Crown Svo, 3s. 6d. Cloth, extra gilt edges, 5s.

BESANT. The Revolt of Man. By Walter Besant, M.A.
Ninth Edition. Crown Svo, 3s. 6d.

Headings in Rabelais. Crown Svo, 7s. 6d.

BEVERIDGE. Culross and Tulliallan ; or Perthshire on Forth. It
History and Antiquities. With Elucidations of Scottish Life and Character
from the Burgh and Kirk-Session Records of that District. By David
Beveridge. 2 vols. Svo, with Illustrations, 42s.

Between the Ochils and the Forth ; or, From Stirling
Bridge to Aberdour. Crown Svo, 6s.

BLACK. Heligoland and the Islands of the North Sea. By
William George Black. Crown Svo, 4s.

BLACKIE. Lays and Legends of Ancient Greece. By John
Stuart Blackie, Emeritus Professor of Greek in the University of Edin-
burgh. Second Edition. Fcap. Svo. 5s.

The Wisdom of Goethe. Fcap. Svo. Cloth, extra gilt, 6s.

Scottish Song : Its Wealth, Wisdom, and Social Signifi-
cance. Crown Svo. With Music. 7s. 6d.

A Song of Heroes. Crown Svo, 6s.

BLACKWOOD'S MAGAZINE, from Commencement in 1817 to
April 1892. Nos. T to 91S, forming 150 Volumes.

Index to Blackwood's Magazine. Vols, i to 50. Svo, 15s.

BLACKWOOD. Tales from Blackwood. Price One Shilling each,
in Paper Cover. Sold separately at all Railway Bookstalls.

They may also be had bound in cloth, iSs., and in half calf, richly gilt, 30s.
Or 12 volumes in 6, roxburghe, 21s., and half red morocco, 2SS.

Tales from Blackwood. New Series. Complete in Twenty-
four Shilling Parts. Handsomely bound in 12 vols., cloth, 308. Tn leather
back, roxburghe style. 37s. 6d. In half calf, gilt. 52s. 6d. In half morocco, 55s.

Tales from Blackwood. Third Series. Complete in 6
vols. Handsomely bound in cloth, 15s. ; or in 12 vols. 18 s. Bound in roxburghe,
2is. Half calf, 258 Half morocco, 28s. Also in 12 r>arts, pricp la. each.

Travel, Adventure, and Sport. From * Blackwood's
Magazine.' Uniform with 'Tales from Blackwood.' In Twelve Parts, each
price IS. Or handsomely bound in 6 vols., 15s. Half calf, 25s.



WILLIAM BLACKWOOD AND SONS.

BLACKWOOD. New Uniform Seri es of Three-and- Sixpenny Novels
(Copyrigbt). Crown 8vo, cloth. Now ready :—

Reata. By B. D. Gerard.
Beggar my Neighbour. By the Same.
The Waters of Hercules. By the Same.
Sons AND Daughters. By Mrs Oliphant.
Fair to See. By L. W. M. Lockhart.
The Revolt of Man. By Walter Besant.
Mine is Thine. By L. W. M. Lockhart.
Altiora Peto. By Laurence Oliphant
Doubles and Quits. By L.W. M. Lockhart,
Lady Baby. By D. Gerard.

Standard

Hurkish. By the Hon. Emily Lawleps.
The Blacksmith of Voe. By Paul

Cusliing.
The Dilemma. By the Author of 'The

Battle of Dorking.'
My Trivial Life and Misfortune. By
A Plain Woman.

Poor Nellie, By the Same.
Piccadilly. By Laurence Oliphant. With

Illustrations.

Others in preparation.

Novels. Uniform in size and legibly Printed.
Each Novel complete in one volume.

FLORIN SERIES, Illustrated Boards.
Tom Cringle's Log. By Michael Scott.

The Cruise of the Midge. By the Same.
Cyril Thornton. By Captain Hamilton.
Annals of the Parish. By John Gait.

The Provost, &c. By John Gait.

Sir Andrew Wylie, By John Gait.

The Entail. By John Gait.

Miss Molly. By Beatrice May Butt.

Reginald Dalton. By J. G. Lockhart.

Or in New Cloth Binding, 2S. 6d.
Pen Owen. By Dean Hook.
Adam Blair. By J. G. Lockhart.
Lady Lee's Widowhood. By General

Sir E. B. Hamley.
Salem Chapel. By Mrs Oliphant.
The Perpetual Curate. By Mrs Oli-

phant.
Miss Marjoribanks. By Mrs Oliphant.
John : A Love Story. By Mrs Oliphant.

SHILLING SERIES, Illustrated Cover. Or in New Cloth Binding, is. 6d.
The Rector, and The Doctor's Family.
By Mrs Oliphant.

The Life of Mansie Wauch. By D. M.
Moir.

Peninsular Scenes and Sketches. By
F. Hardman.

Sir Frizzle Pumpkin, Nights at Mess
&c.

The Subaltern.
Life in the Far West. By G. F. Ruxton.
Valerius : A Roman Story. By J. G.
Lockhart.

BLACKMORE. The Maid of Sker. By R. D. Blackmore, Author
of* Lorna Doone,' &c. New Edition. Crown 8vo, 6s.

BLAIR. History of the Catholic Church of Scotland. From the
Introduction of Christianity to the Present Day. By Alphons Bellesheim,
D.D., Canon of Aix-la-Chapelle. Translated, with Notes and Additions, by
D. Oswald Hunter Blair, O.S.B., Monk of Fort Augustus. Complete in

4 vols, demy 8vo, with Maps. Price 12s. 6d. each.

BONNA R. Biographical Sketch of George Meikle Kemp, Architect
of the Scott Monument, Edinburgh. By Thomas Bonnar, F.S.A. Scot.,

Author of ' The Present Art Revival,' 'The Past of Ait in Scotland,' 'Sugges-
tions for the Picturesque of Interiors,' &c. With Three Portraits and numerous
Illustrations. In One Volume, post 8vo.

BOSCOBEL TRACTS. Relating to the Escape of Charles the
Second after the Battle of Worcester, and his subsequent Adventures. Edited
by J. Hughes, Esq., A.M. A New Edition, with additional Notes and Illus-

trations, including Communications from the Rev. R. H. Barham, Author of

the * Ingoldsby Legends.' 8vo. with Engravings, t6s.

BROUGHAM. Memoirs of the Life and Times of Henry Lord
Brougham. Written by Himself. 3 vols. 8vo, £2, 8s. The Volumes are sold
separately, price i6s. each.

BROWN. The Forester : A Practical Treatise on the Planting,
Rearing, and General Management of Forest-trees. By James Brown, LL.D.,
Inspector of and Reporter on Woods and Forests. Fiifth Edition, revised and
enlarged. Royal 8vo, with Engravings, 36s.

BROWN. A Manual of Botany, Anatomical and Physiological.
For the Use of Students. By Robert Brown, M.A., Ph.D. Crown 8vo, with
numerous Illustrations. t2S. 6d.

BRUCE. In Clover and Heather. Poems by Wallace Bruce.
New and Enlarged Edition. Crown 8vo, 4s. 6d.

A limited number of Copies of the First Edition, on large hand-made paper, 123. 6d.

BRYDALL. Art in Scotland ; its Origin and Progress. By Robert
Brydall Master of St George's Art School of Glasgow. 8vo, 12s. 6d.



LIST OF BOOKS PUBLISHED BY

BUCHAN. Introductory Text-Book of Meteorology. By Alex-
ander BucHAN, M.A., F.R.8.E., Secretary of the Scottish Meteorological
Society, &c. Crown 8vo, with 8 Coloured Charts and Engravings, 4s. 6d.

BUCHANAN. The Shire Highlands (East Central Africa). By
John Buchanan, Planter at Zomba. Crown Svo, 5s.

BURBIDGE. Domestic Floriculture, Window Gardening, and
Floral Decorations. Being practical directions for the Propagation, Culture,
and Arrangement of Plants and Flowers as Domestic Ornaments. By F. W.
BuRBiDGE. Second Edition. Crown Svo, with numerous Illustrations, 7s. 6d.

Cultivated Plants : Their Propagation and Improvement.
Including Natural and Artificial Hybridisation, Raising from Seed, Cuttings

,

and Layers, Grafting and Budding, as applied to the Families and Genera in
Cultivation. Crown Svo, with numerous Illustrations, 12s. 6d.

BURTON. The History of Scotland : From AgricoJa's Invasion to
the Extinction of the last Jacobite Insurrection. By John Hill Burton,
D.C.L., Historiographer-Royal for Scotland. New and Enlarged Edition,
8 vols., and Index. Crown Svo, £2^ 3S.

History of the British Empire during the Reign of Queen
Anne. In 3 vols. Svo. 36s.

The Scot Abroad. Third Edition. Crown Svo, los. 6d.
The Book-Hunter. New Edition. With Portrait. Crown

Svo, 7S. 6d.

BUTE. The Roman Breviary : Reformed by Order of the Holy
CEcumenical Council of Trent ; Published by Order of Pope St Pius V. ; and
Revised by Clement VIII. and Urban VIII.; together with the Offices since
granted. Translated out of Latin into English by John, Marquess of Bute,
K.T. In 2 vols, crown Svo, cloth boards, edges uncut. £2, 2s.

The Altus of St Columba. With a Prose Paraphrase and
Notes. In paper cover, 2s. 6d.

BUTLER. Pompeii : Descriptive and Picturesque. By W.
.Butler. Post Svo, 5s.

BUTT. Miss Molly. By Beatrice May Butt. Cheap Edition, 2s.

Ingelheim. A Novel. 3 vols, crown Svo, 25s. 6d.

Eugenie. Crown Svo, 6s. 6d.

Elizabeth, and Other Sketches. Crown Svo, 6s.

Novels. New and Uniform Edition. Crown Svo, each 2S. 6d.
Delicia. Now ready.

CAIRD. Sermons. By John Caird, D.D., Principal of the Uni-
versity of Glasgow. Sixteenth Thousand. Fcap. Svo, ss.

Religion in Common Life. A Sermon preached in Crathie
Church, October 14, 1S55, before Her Majesty the Queen and Prince Albert.
Published by Her Majesty's Command. Cheap Edition, 3d.

CALUER. Chaucer's Canterbury Pilgrimage. Epitomised by
William Calder. With Photogravure of the Pilgrimage Company, and other
Illustrations, Glossary, &c. Crown Svo, 4s.

CAMPBELL. Critical Studies in St Luke's Gospel : Its Demonology
and Ebionitism. By Colin Campbell, B.D., Minister of the Parish of Dun-
dee, formerly Scholar and Fellow of Glasgow University. Author of the ' Three
First Gospels in Greek, arranged in parallel columns. Post Svo, ys. 6d.

CAMPBELL. Sermons Preached before the Queen at Balmoral.
By the Rev. A. A. Campbell, Minister of Crathie. Published by Command
of Her Majesty. Crown Svo, 4s. 6d.

CAMPBELL. Records of Argyll. Legends, Traditions, and Re-
collections of Argyllshire Highlanders, collected chiefly from the Gaelic.
With Notes on the Antiquity of the Dress, Clan Colours or Tartans of the
Highlanders. By Lord Archibald Campbell. Illustrated with Nineteen
full-page Etchings. 4to, printed on hand-made paper, £2, 3s.

CANTON. A Lost Epic, and other Poems. By William Canton.
Crown Svo, 5s.
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CAREICK. Koumiss ; or, Fermented Mare's Milk : and its Uses
in the Treatment and Cure of Pulmonary Consumption, and other Wasting
Diseases. With an Appendix on the best Methods ot Fermenting Cow's Milk.
By George L. Carrick, M.D., L.R.C.S.E. and L.R.C.P.E., Physician to the
British Embassy, St Petersburg, &c. Crown 8vo, los. 6d.

CARSTAIRS. British Work in India. By R. Carstairs. Or. 8vo, 6s.

CAUVIN. A Treasury of the English and German Languages.
Compiled from the best Authors and Lexicographers in both Languages.
By Joseph Cauvin, LL.D. and Ph.D., of the University of Gbttingen, &c.
Crown 8vo, 7s. 6d.

CAVE-BROWN. Lambeth Palace and its Associations. By J.
Cave-Brown, M.A., Vicar of Detling, Kent, and for many years Curate of Lam-
beth Parish Church. With an Introduction by the Archbishop of Canterbury.
Second Edition, containing an additional Chapter on Medieval Life in the
Old Palaces. 8vo, with Illustrations, 21s.

CHARTERIS. Canonicity ; or, Early Testimonies to the Existence
and Use of the Books of the New Testament. Based on Kirchhoflfer's * Quel-
lensammlung. ' Edited by A. H. Charteris, D.D., Professor of Biblical
Criticism in the University of Edinburgh. 8vo, i8s.

CHRISTISON. Lite of Sir Robert Christison, Bart., M.D., D.C.L.
Oxon., Professor of Medical Jurisprudence in the University of Edinburgh.
Edited by his Sons. In two vols. 8vo. Vol. I.—Autobiography. i6s. Vol.11.
—Memoirs. i6s.

CHRONICLES OF WESTERLY: A Provincial Sketch. By the
Author of * Culmshire Folk,' ' John Orlebar,' &c. 3 vols, crown 8vo, 25s. 6d.

CHURCH SERVICE SOCIETY. A Book of Common Order :

Being Forms of Worship issued by the Church Service Society. Sixth Edi-
tion. Crown, Svo, 6s. Also in 2 vols, crown Svo, 6s. 6d.

CLOUSTON. Popular Tales and Fictions : their Migrations and
Transformations. By W. A. Clouston, Editor of ' Arabian Poetry for Eng-
lish Readers,' &c. 2 vols, post Svo, roxburghe binding, 25s.

COCHRAN. A Handy Text-Book of Military Law. Compiled
chiefly to assist Officers preparing for Examination ; also for all Officers of
the Regular and Auxiliary Forces. Comprising also a Synopsis of part of
the Army Act. By Major F. Cochran, Hampshire Regiment Garrison In-
structor, North British District. Crown Svo, 7s. 6d.

GOLQUHOUN. The Moor and the Loch. Containing Minute
Instructions in all Highland Sports, with Wanderings over Crag and Corrie,
Flood and Fell. By John Colquhoun. Seventh Edition. With Illustra-
tions. Svo, 21S.

COTTERILL. Suggested Reforms in Public Schools. By C. C.
CoTTERiLL, M.A. Crown Svo, 3s. 6d.

CRANSTOUN. The Elegies of Albius Tibullus. Translated into
English Verse, with Life of the Poet, and Illustrative Notes. By James Cran-
STOUN, LL.D., Author of a Translation of * Catullus.' Crown Svo, 6s. 6d.

The Elegies of Sextus Propertius. Translated into English
Verse, with Life of the Poet, and Illustrative Notes. Crown Svo, 7s. 6d.

CRAWFORD. Saracinesca. By F. Marion Crawford, Author of
' Mr Isaacs,' * Dr Claudius,' • Zoroaster,' &c. &c. Fifth Ed. Crown Svo, 6s.

CRAWFORD. The Doctrine of Holy Scripture respecting the
Atonement. By the late Thomas J. Crawford, D.D., Professor of Divinity in
the University of Edinburgh. Fifth Edition. Svo, 12s.

The Fatherhood of God, Considered in its General
and Special Aspects. Third Edition, Revised and Enlarged. Svo, 9s.

The Preaching of the Cross, and other Sermons. Svo, 7s. 6d.

The Mysteries of Christianity. Crown Svo, 7s. 6d.

CRAWFORD. An Atonement of East London, and other Poems.
Bv Howard Crawford, M.A. Crown Svo, 5s.

GUSHING. The Blacksmith of Voe. By Paul Gushing, Author
of * The Bull i' th' Thorn.' Cheap Edition. Crown Svo, 3s. 6d.

Cut with his own Diamond. A Novel. 3 vols. cr. Svo, 25s. 6d.



LIST OF BOOKS PUBLISHED BY

DAVIES. Norfolk Broads and Rivers ; or, The Waterways, Lagoons,
and Decoys of East Anglia. By G Christopher Davies. Illustrated with
Seven full-page Plates. New and Cheaper Edition. Crown 8vo, 6s.

Our Home in Aveyron. Sketches of Peasant Life in
Aveyron and the Lot. By G. Christopher Davies and Mrs Broughall.
Illustrated with full-page Illustrations. 8vo, iss. Cheap Edition, 7s. 6d.

DAYNE. Tribute to Satan. A NoveL By J. Belford Dayne,
Author of ' In the Name of the Tzar.' Crown 8vo, 2s. 6d.

DE LA WARE. An Eastern Cruise in the ^Edeline.' By the
Countess De la Warr. In Illustrated Cover. 2s.

DESCARTES. The Method, Meditations, and Principles of Philo-
sophy of Descartes. Translated from the Original French and Latin. With a
New Introductory Essay, Historical and Critical, on the Cartesian Philosophy.
By Professor Veitch, LL.D., Glasgow University. Ninth Edition. 6s. 6d.

DICKSON. Gleanings from Japan. By W. G. Dickson, Author
of * Japan : Being a Sketch of its History, Government, and Officers of the
Empire.' With Illustrations. 8vo, i6s.

DOGS, OUR DOMESTICATED : Their Treatment in reference
to Food, Diseases, Habits, Punishment, Accomplishments. By 'Magenta.'
Crown 8vo, 2s. 6d.

DOMESTIC EXPERIMENT, A. By the Author of^Ideala: A
study from Life.' Crown 8vo, 6s.

DR HERMIONE. By the Author of *Lady Bluebeard; *Zit and
Xoe.' Crown 8vo, 6s.

DU CANE. The Odyssey of Homer, Books I. -XII. Translated into
English Verse. By Sir Charles Du Cane, K.C.M.G. 8vo, ios. 6d.

DUDGEON. History of the Edinburgh or Queen's Regiment
Light Infantry Militia, now 3rd Battalion The Royal Scots ; with an
Account of the Origin and Progress of the Militia, and a Brief Sketch of the
old Royal Scots. By Major R. C. Dudgeon, Adjutant 3rd Battalion The Royal
Scots. Post 8vo, with Illustrations, los. 6d.

DUNCAN. Manual of the General Acts of Parliament relating to
the Salmon Fisheries of Scotland from 1828 to 1882. By J. Barker Duncan.
Crown 8vo, 5s.

DUNSMORE. Manual of the Law of Scotland as to the Relations
between Agricultural Tenants and their Landlords, Servants, Merchants, and
Bowers. By W. Dunsmore. Svo, 7s. 6d.

DUPRE. Thoughts on Art, and Autobiographical Memoirs of
Giovanni Dupre. Translated from the Italian by E. M. Peruzzi, with the
permission of the Author. New Edition. With an Introduction by W. W.
Story. Crown 8vo, los. 6d.

ELIOT. George Eliot's Life, Related in her Letters and Journals.
Arranged and Edited by her husband, J. W. Cross. With Portrait and other
Illustrations. Third Edition. 3 vols, post Svo, 42s.

George Eliot's Life. (Cabinet Edition.) With Portrait
and other Illustrations.^ 3 vols, crown Svo, 15s.

George Eliot's Life. With Portrait and other Illustrations.
New Edition, in one volume. Crown Svo, 7s. 6d.

- Works of George Eliot (Cabinet Edition). Handsomely-
printed in a new type, 21 volumes, crown Svo, price ;^5, 5s. The Volumes
are also sold separately, price 5s. each, viz. :

—

Romola. 2 vols.—Silas Marner, The Lifted Veil, Brother Jacob, i vol.

—

Adam Bede. 2 vols.— Scenes of Clerical Life. 2 vols.—The Mill on the Floss.
2 vols.—Felix Holt. 2 vols.—Middlemarch. 3 vols.— Daniel Deronda. 3
vols.—The Spanish Gypsy, i vol.—Jubal, and other Poems, Old and New.
I vol,—Theophrastus Such, i vol.—Essays, i vol.

- Novels by George Eliot. Cheap Edition. Adam Bede. Il-

lustrated. 3s. 6d.,cloth.—The Mill on the Floss. Illustrated. 3s. 6d., cloth.

—Scenes of Clerical Life. Illustrated. 3s., cloth.—Silas Marner : the Weaver
of Raveloe. Illustrated. 2s. 6d., cloth.—Felix Holt, the Radical. Illus-

trated. 3s. 6d., cloth.—Romola. With Vignette. 3s. 6d., cloth.

- Middlemarch. Crown Svo, 7s. 6d.
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ELIOT. Daniel Deronda. Crown 8vo, 7s. 6d.

Essays. New Edition. Crown 8vo, 5s.

Impressions of Theophrastus Such. New Ed. Cr. 8vo, 5s.

The Spanish Gypsy. New Edition. Crown Svo, 5s.

The Legend of Jubal, and other Poems, Old and New.
New Edition. Crown Svo, $8.

Wise, Witty, and Tender Sayings, in Prose and Verse.
Selected from the Works of George Eliot. Eighth Edition. Fcap. Svo, 6s.

The George Eliot Birthday Book. Printed on fine paper,
with red border, and handsomelj' bound in cloth, gilt. Fcap. Svo, cloth, 3s. 66.

And in French morocco or Russia, 5s.

ESSAYS ON SOCIAL SUBJECTS. Originally published in the
• Saturday Review.' New Ed. First & Second Series. 2 vols. cr. Svo, 6s. each.

EWALD. The Crown and its Advisers ; or, Queen, Ministers,
Lords and Commons. By Alexander Charles Ewald.F.S. A. Crown Svo, 5s.

FAITHS OF THE WORLD, The. A Concise History of the
Great Religious Systems of the World. By various Authors. Crown Svo, 5s.

FARBKR. A Tour in Greece in 1880. By Richard Ridley
Farrer. With Twenty -seven full -page Illustrations by Lord Windsor.
Royal Svo, with a Map, 21s.

FERRIER. Philosophical Works of the late James F. Ferrier,
B.A. Oxon. , Professor of Moral Philosophy and Political Economy, St Andrews.
New Edition. Edited by Sir Alex. Grant, Bart., D.C.L., and Professor
LusHiNQTON. 3 vols, crowu Svo, 34S. 6d.

Institutes of Metaphysic. Third Edition. los. 6d.

Lectures on the Early Greek Philosophy. 3d Ed. los. 6d.

Phihjsophical Remains, including the Lectures on Early
Greek Philosophy. 2 vols., 24s,

FITZROY. Docrma and the Church of England. By A. I. FitzRoy.
Post Svo, 7s. 6d.

FLINT. The Philosophy of History in Europe. By Robert
Flint, D.D. , LL.D., Professor of Divinity, University ol Edinburgh. 2 vols.

Svo. [New Edition in preparation.

Theism. Bein^ the Baird Lecture for 1876. Eighth Edi-
tion. Crown Svo, 7s. 6d.

Anti-Theistic Theories. Being the Baird Lecture for 1877.
Fourth Edition. Crown Svo, 10s. 6d.

Agnosticism. Being the Croall Lectures for 1887-88.
[In the press.

FORBES. Insulinde : Experiences of a Naturalist's Wife in the
Eastern Archipelago. By Mrs H. O. Forbes. Crown Svo, with a Map. 4s. 6d.

FOREIGN CLASSICS FOR ENGLISH READERS. Edited
by Mrs Oliphant. Price 2s, 6d. For List of Volumes published, see page 2.

FOSTER. The Fallen City, and Other Poems. By Will Foster.
Crown Svo, 6s.

FRANCILLON. Gods and Heroes ; or, The Kingdom of Jupiter.
By R. E. Francillon. With 8 Illustrations. Crown Svo, 5s.

FULLARTON. Merlin : A Dramatic Poem. By Ralph Macleod
Fullarton. Crown Svo, 5s.

GALT. Novels by John Galt. Fcap. Svo, hoards, 2s. ; cloth, 2s. 6d.

Annals of the Parish.—The Provost.—Sir Andrew Wylie.

—

The Entail.

GENERAL ASSEMBLY OF THE CHURCH OF SCOTLAND.
Prayers for Social and Family Worship. Prepared by a

Special Committee of the General Assembly of the Church of Scotland. En-
tirely New Edition, Revised and Enlarged. Fcap. Svo, red edges, 2s.

Prayers for Family Worship. A Selection from the com-
plete book. Fcap. Svo, red edges, price is.
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GENERAL ASSEMBLY OF THE CHURCH OF SCOTLAND.
•^—^^ Scottish Hymnal, with Appendix Incorporated. Pub-

lished for Use in Churches by Authority of the General Assembly, t. Large
type, cloth, red edges, 2s. 6d. ; French morocco, 4s. 2. Bourgeois type, limp
cloth, is.; French morocco, 2s. 3. Nonpareil type, cloth, red edges, 6d.

;

French morocco, is. 4d. 4. Paper covers, 3d. 5. Sunday - Schooi Edition,
paper covers, id. No. i, bound with the Psalms and Paraphrases, French
morocco, 8s. No. 2, bound with the Psalms and Paraphrases, cloth, 28. ;

French morocco, 3s.

GERARD. Reata: What's in a Name. By E. D. Gerard.
Cheap Edition. Crown 8vo, 3s. 6d.

Beggar my Neighbour. Cheap Edition. Crown 8vo, 3s. 6d.

The Waters of Hercules. Cheap Edition. Crown 8vo, 3s. 6d.

GERARD. The Land beyond the Forest. Facts, Figures, and
Fancies from Transylvania. By E. Gerard. In Two Volumes. With Maps
and Illustrations. 25s.

Bis : Some Tales Retold. Crown 8vo, 6s.

A Secret Mission. 2 vols, crown Svo, 17s.

GERARD. Lady Baby. By Dorothea Gerard, Author of
' Oithodox.' Cheap Edition. Crown Svo, 3s. 6d.

Recha. Second Edition. Crown Svo, 6s.

GERARD. Stonyhurst Latin Grammar. By Rev. John Gerard.
[Neio Edition in preparation.

GILL. Free Trade : an Inquiry into the Nature of its Operation.
By Richard Gill. Crown Svo, 7s. 6d.

Free Trade under Protection. Crown Svo, 7s. 6d.

GOETHE'S FAUST. Translated into English Verse by Sir Theo-
dore Martin, K.C.B. Part I. Second Edition, post Svo, 6s. Ninth Edi-
tion, fcap., 3s, 6d. Part II. Second Edition, revised. Fcap. Svo, 6s.

GOETHE. Poems and Ballads of Goethe. Translated by Professor
Aytoun and Sir Theodore Martin, K.C.B. Third Edition, fcap. Svo, 6s.

GOODALL. Juxta Crucem. Studies of the Love that is over us.
By the late Rev. Charles Goodall, B.D., Minister ofBarr. With a Memoir
by Rev. Dr Strong, Glasgow, and Portrait. Crown Svo, 6s.

GORDON CUMMING. Two Happy Years in Ceylon. By C. F.
Gordon Gumming. With 15 full-page Illustrations and a Map. Fourth Edi-
tion. 2 vols. Svo, 30s.

At Home in Fiji. Fourth Edition, post 8vo. With Illus-
trations and Map. 7s. 6d.

A Lady's Cruise in a French Man-of-War. New and
Cheaper Edition. Svo. With Illustrations and Map. 12s. 6d.

Fire-Fountains. The Kingdom of Hawaii : Its Volcanoes,
and the History of its Missions. With Map and Illustrations. 2 vols.Svo,2SS.

Wanderings in China. New and Cheaper Edition. 8vo,
with Illustrations, los.

Granite Crasrs : The Yo-semite Region of California. Il-

lustrated withS Engravings. New and Cheaper Edition. Svo, Ss. 6d

GRAHAM. The Life and Work of Syed Ahmed Khan, C.S.I.
By Lieut. -Colonel G. F. I. Graham, B.S.C. Svo, 14s.

GRAHAM. Manual of the Elections (Scot.) (Corrupt and Illegal
Practices) Act, 1890. With Analysis, Relative Act of Sederunt, Appendix
containing the Corrupt Practices Acts of 1883 and 1885, and Copious Index.
By J. Edward Graham, Advocate. Svo, 4s. 6d.

GRANT. Bush-Life in Queensland. By A. C. Grant. New
Edition. Crown Svo, 6s.

GRIFFITHS. Locked Up. By Major Arthur Griffiths,
Author of ' The Wrong Road,' * Chronicles of Newgate,' &c. With Illustrations
by C. J. Staniland, R.I. Crown Svo, 2s. 6d.

GUTHRIE-SMITH. Crispus : A Drama. By H. Guthrie-Smith.
In one volume. Fcap. 4to, 5s.
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HAINES. Unless ! A Romance. By Randolph Haines. Crown
8vo, 6s.

HALDANE. Subtropical Cultivations and Climates. A Handy-
Book for Planters, Colonists, and Settlers. By R. C. Haldane. PostSvo, gs.

HALLETT. A Thousand Miles on an Elephant in the Shan States.
By Holt S. Hallett, M. Inst. C.E., F.R.G.S., M.R.A.S., Hon. Member Man-
chester and Tyneside Geographical Societies. 8vo, with Ma^is and numerous
Illustrations, 21s.

HAMERTON. Wenderholme : A Story of Lancashire and York-
shire Life. By Philip Gilbert Hamerton, Author of *A Painter's Camp.* A
New Edition. Crown 8vo, 6s.

HAMILTON. Lectures on Metaphysics. By Sir William Hamil-
ton, Bart., Professor of Logic and Metaphysics in the University of Edinburgh.
Edited by the Rev. H. L. Mansel, B.D., LL.D., Dean of St Paul's ; and John
Veitch, M.A., LL.D., Professor of Logic and Rhetoric, Glasgow. Seventh
Edition. 2 vols. 8vo, 24s.

Lectures on Logic. Edited by the Same. Third Edition.
2 vols., 24s.

Discussions on Philosophy and Literature, Education and
University Reform. Third Edition, 8vo, 2ts.

Memoir of Sir William Hamilton, Bart., Professor of Logic
and Metaphysics in the University of Edinburgh. By Professor Veitch, of the
University of Glasgow. 8vo, with Portrait, i8s.

Sir William Hamilton : The Man and his Philosophy.
Two Lectures delivered before the Edinburgh Philosophical Institution,
January and February 1883. By the Same. Crown 8vo, 2s.

HAMLEY. The Operations of War Explained and Illustrated. By
General Sir Edward Bruce Hamley, K. C.B., K.C.M.G., M.P. Fifth Edition,
revised throughout. 4to, with numerous Illustrations, 30s.

National Defence ; Articles and Speeches. Post 8vo, 6s.

Shakespeare's Funeral, and other Papers. Post 8vo, 7s. 6d.
Thomas Carlyle : An Essay. Second Ed. Or. 8vo, 2s. 6d.

On Outposts. Second Edition. 8vo, 2s.

Wellington's Career ; A Military and Political Summary.
Crown 8vo, 2s.

Lady Lee's Widowhood. Crown 8vo, 2s. 6d.

Our Poor Relations. A Philozoic Essay. With Illus-

trations, chiefly by Ernest Griset Crown 8vo, cloth gilt, 3s. 6d.

HAMLET. Guilty, or Not Guilty ? A Tale. By Major-General
W. G. Hamley, late of the Royal Engineers. New Edition. Crown 8vo, 3s. 6d.

HARRISON. The Scot in Ulster. The Story of the Scottish
Settlement in Ulster. By John Harrison, Author of ' Oure Tounis Col-
ledge.' Crown 8vo, 2s. 6d.

HASELL. Bible Partings. By E. J. Hasell. Crown 8vo, 6s.

Short Family Prayers. Cloth, is.

HAY. The Works of the Right Rev. Dr George Hay, Bishop of
Edinburgh. Edited under the Supervision of the Right Rev. Bishop Strain.
With Memoir and Portrait of the Author. 5 vols, crown 8vo, bound in extra
cloth, £1^ IS. The following Volumes may be had separately—viz.

:

The Devout Christian Instructed in the Law of Christ from the Written Word. 2

vols., 8s.—The Pious Christian Instructed in the Nature and Practice of the Principal
Exercises of Piety, t vol. . 3s.

HEATLEY. The Horse-Owner's Safeguard. A Handy Medical
Guide for every Man who owns a Horse. By G. S. Heatley, M.R.C.V.S.
Crown 8vo, 5s.

The Stock-Owner's Guide. A Handy Medical Treatise for
everv Man who owns an Ox or a Cow. Crown 8vo, 4S. 6d.

HEDDERWICK. Lays of Middle Age ; and other Poems. By
James Hedderwick, LL.D. Price 3s. 6d.
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HEDDERWICK. Backward Glances ; or, Some Personal Becollec-
tions. With a Portrait. Post 8vo, ys. 6d.

HEMAJMS. The Poetical Works of Mrs Hemans. Copyright Edi-
tions.—Royal 8vo, 5S.—The Same, with Engravings, cloth, gilt edges, 7s. 6d.

—Six Vols, in Three, fcap., 12s. 6d.
Select Poems of Mrs Hemans. Fcap., cloth, gilt edges, 3s,

HEKKLESS. Cardinal Beaton Priest and Politician. By John
Herkless, Minister of Tannadice. "With a Portrait. Post 8vo, 7s. 6d.

HOME PHAYEBS. By Ministers of the Church of Scotland and
Members of the Church Service Society. Second Edition, Fcap. Svo, 3s.

HOMEK. The Odyssey. Translated into English Verse in the
Spenserian Stanza. By Philip Stanhope Worsley. Third Edition, 2 vols,
fcap., 12s.

The Iliad. Translated by P. S. Worsley and Professor
CONINGTON. 2 VOlS. CTOWn SvO, 2lS.

HUTCHINSON. Hints on the Game of Golf. By Horace G.
Hutchinson. Sixth Edition, Enlarged. Fcap. Svo, cloth, is.

IDDESLEIGH. Lectures and Essays. By the late Earl of
Iddesleigh, G.C.B., D.C.L., &c. Svo, i6s.

~ Life, Letters, and Diaries of Sir Stafford Northcote, First
Earl of Iddesleigh. By Andrew Lang. With Three Portraits and a View of
Pynes. Third Edition. 2 vols. Post Svo, 318. 6d.

Popular Edition. In one volume. With two Plates. Post Svo, 7s. 6d.

INDEX GEOGKAPHICUS : Being a List, alphabetically arranged,
of the Principal Places on the Globe, with the Countries and Subdivisions of
the Countries in which they are situated, and their Latitudes and Longitudes.
Imperial Svo, pp. 676, 2ts.

JEAN JAMBON. Our Trip to Blunderland ; or, Grand Excursion
to Blundertown and Back. By Jean Jambon. With Sixty Illustrations

designed by Charles Doyle, engraved by Dalziel. Fourth Thousand.
Cloth, gilt edges, 6s. 6d. Cheap Edition, cloth, 3s. 6d. Boards, 2s. 6d.

JENNINGS. Mr Gladstone : A Study. By Louis J. Jennings,
M.P., Author of 'Republican Government in the United States,' 'The Croker
Memoirs,' «&c. Popular Edition. Crown Svo, is.

JERNINGHAM. Reminiscences of an Attache. By Hubert
B. H. Jerningham. Second Edition. Crown Svo, 5s .

Diane de Breteuille. A Love Story. Crown Svo, 2S. 6d.

JOHNSTON. The Chemistry of Common Life. By Professor
J. F. W, Johnston. New Edition, Revised, and brought down to date. By
Arthur Uerbert Church, M.A. Oxon. ; Author of 'Food: its Sources,
Constituents, and Uses,' &c. With Maps and 102 Engravings. Cr. Svo, 7s. 6d.

Elements of Agricultural Chemistry and Geology. Re-
vised, and brought down to date. By Sir Charles A. Cameron, M.D.,
F.R.C.S.I., &c. Sixteenth Edition. Fcap. Svo, 6s. 6d.

Catechism of Agricultural Chemistry and Geology. Re-
vised by Sir C. A. Cameron. With numerous Illustration?.

[New Edition in preparation.

JOHNSTON. Patrick Hamilton : a Tragedy of the Reformation
in Scotland, 1528 By T P. Johnston. Crown Svo, with Two Etchings. 5s.

KEBBEL. The Old and the New : English Country Life. The
Country Clergy—The Country Gentlemen—The Farmers—the Peasantry—
The Eighteenth Century. By T. E. Kebbel, M.A, Author of 'Agricultural
Labourers," 'Essays in History and Politics,' 'Life of Lord Beaconsfield.'

Crown Svo, 5s.

KING. The Metamorphoses of Ovid. Translated in English Blank
Verse. By Henrv King, M.A., Fellow of Wadham College, Oxford, and of

the Inner Temple, Barrister-at-Law. Crown Svo, los. 6d.

KINGLAKE. History of the Invasion of the Crimea. By A. W.
KiNGLAKE. Cabinet Edition, revised. With an Index to the Complete Work.
Illustrated with Maps and Plans. Complete in 9 Vols., crown Svo, at 6s. each.
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KINGLAKE. History of the Invasion of the Crimea. Demy 8vo.
Vol. VI. Winter Troubles. With a Map, i6s. Vols. VII. and VIII. From
the Morrow of Inkerman to the Death of Lord Raglan. With an Index to
the Whole Work. With Maps and Plans. 28s.

Eothen. A New Edition, uniform with the Cabinet Edition
of the * History of the Invasion of the Crimea,' price 6s.

KNEIPP. My Water-Cure. As Tested through more than Thirty
Years, and Described for the Healing of Diseases and the Preservation of Health.
By Sebastian Kneipp, Parish Priest of Worishofen (Bavaria). With a Portrait
and other Illustrations. Only Authorised English Translation. Translated from
the Thirtieth German Edition by A. de F. Crown 8vo, 5s.

KNOLLYS. The Elements of Field-Artillery. Designed for the
Use of Infantry and Cavalry Officers. By Henry Knollys, Captain Royal
Artillery ; Author of ' From Sedan to Saarbrtick,' Editor of * Incidents in the
Sepoy War,' &c. With Engravings. Crown Bvo, 7s. 6d.

LAMINGTON. In the Days of the Dandies. By the late Lord
Lamington. Crown Bvo. Illustrated cover, is. ; cloth, is. 6d.

LAWLESS. Hurrish : a Study. By the Hon. Emily Lawless,
Author of 'A Chelsea Householder,' &c. Fourth Edition, crown 8vo, 3s. 6d.

LAWSON. Spain of To-day : A Descriptive, Industrial, and Finan-
cial Survey of the Peninsula, with a full account of the Rio Tiuto Mines. By
W. R. Lawson. Crown 8vo, 3s 6d.

LEES. A Handbook of the Sheriff and Justice of Peace Small
Debt Courts. 8vo, 7s. 6d.

LIGHTFOOT. Studies in Philosophy. By the Pev. J. Lightfoot,
M.A.,D.Sc., Vicar of Cross Stone, Todmorden. Crown 8vo, 48. 6d.

LLOYD. Ireland under the Land League. A Narrative of Personal
Experiences. By Clifford LLoyd, Special Resident Magistrate. Post Bvo, 6s.

LOCKHART. Novels by Laurence W. M. Lockhart. See
Blackwoods' New Series of Three-and-Sixpenny Novels on page 5.

LOPIMEP. The Institutes of Law : A Treatise of the Principles
of Jurisprudence as determined by Nature. By the late James Lorimee,
Professor of Public Law and of the Law of Nature and Nations in the Uni-
versity of Edinburgh. New Edition, revised and much enlarged. Bvo, iBs.

The Institutes of the Law of Nations. A Treatise of the
Jural Relation of Separate Political Communities. In 2 vols. 8vo. Volume
I., price i6s. Volume II., price 20s.

LOVE. Scottish Church Music. Its Composers and Sources. With
Musical Illustrations. By James Love. In i vol. post Bvo, 7s. 6d.

M^COMBIE. Cattle and Cattle-Breeders. By William M*Combie,
Tillyfour. New Edition, enlarged, with Memoir of the Author. By James
Macdonald, of the * Farming World.' Crown Bvo, 3s. 6d.

MACHAE. A Handbook of Deer -Stalking. By Alexander
Macrae, late Forester to Lord Henry Bentinck. With Introduction by
Horatio Ross, Esq. Fcap. Bvo, with two Photographs from Life. 3s. 6d.

MAGPIE. Works of the Rev. Thomas M^Crie, D.D. Uniform Edi-
tion. Four vols, crown Bvo, 24s.

Life of John Knox. Containing Illustrations of the His-
tory of the Reformation in Scotland. Crown Bvo, 6s. Another Edition, 3s. 6d.

Life of Andrew Melville. Containing Illustrations of the
Ecclesiastical and Literary History of Scotland in the Sixteenth and Seven-
teenth Centuries. Crown Bvo, 6s.

History of the Progress and Suppression of the Reforma-
tion in Italy in the Sixteenth Century. Crown 8vo, 4s.

History of the Progress and Suppression of the Reforma-
tion in Spain in the Sixteenth Century. Crown Bvo, 3s. 6d.

Lectures on the Book of Esther. Fcap. 8vo, 5s.

MACDONALD. A Manual of the Criminal Law (Scotland) Pro-
cedure Act, 1887. By Norman Doran Macdonald. Revised by the Lord
Justice-Clerk. Bvo, cloth, los. 6d.
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MACGREGOR. Life and OpiDions of Major-General Sir Charles
MacGregor, K.C.B., C.S.I., CLE

,
Quartermaster-General of India. From

his Letters and Diaries. Edited by Lady MacGregor. With Portraits and
Maps to illustrate Campaigns in which he was engaged. 2 vols. 8vo, 35s.

M^NTOSH. The Book of the Garden. By Charles M'Intosh,
formerly Curator of the Royal Gardens of his Majesty the King of the Belgians,
and lately of those of his Grace the Duke of Buccleuch, K.G., at Dalkeith Pal-
ace. 2 vols, royal 8vo, with 1350 Engravings, £^, 7s. 6d. Vol. I. On the
Formation of Gardens and Construction of Garden Edifices. £2, los.

Vol. II. Practical Gardening. £1, 17s. 6d.

MACINTYRE. Hindu-Koh : Wanderings and Wild Sports on and
beyond the Himalayas. By Major-General Donald Macintyre, V.C, late
Prince of Wales' Own Goorkhas, F.R.G.S. Dedicated to H.R.H. The Prince of
Wales. New and Cheaper Edition, revised, with numerous Illustrations,
post 8vo, 7s. 6d.

MACKAY. A Sketch of the History of Fife and Kinross. A
study of Scottish History and Character. By M. J. G. Mackay, Sheriff of
these Counties. Crown Svo, 6s.

MACKAY. A Manual of Modern Geography ; Mathematical, Phys-
ical, and Political. By the Rev. Alexander Mackay, LL.D., F.R.G.S. nth
Thousand, revised to the present time. Crown Svo, pp. 688. 7s. 6d.

Elements of Modern Geography. 55th Thousand, re-
vised to the present time. Crown 8vo, pp. 300, 3s.

The Intermediate Geography. Intended as an Intermediate
Book between the Author's * Outlines of Geography' and ' Elements of Geo-
graphy.' Sixteenth Edition, revised. Crown 8vo, pp. 238, 2s.

Outlines of Modern Geography. 1 88th Thousand, revised
to the present time. i8mo, pp. 118, is.

First Steps in Geography. 105th Thousand. i8mo, pp.
56. Sewed, 4d. ; cloth, 6d.

Elements of Physiography and Physical Geography.
With Express Reference to the Instructions issued by the Science and Art
Department. 30th Thousand, revised. Crown 8vo, is, 6d.

Facts and Dates ; or, the Leading Events in Sacred and
Profane History, and the Principal Facts in the various Physical Sciences.
For Schools and Private Reference. New Edition. Crown 8vo, 3s. 6d.

MACKAY. An Old Scots Brigade. Being the History of Mackay's
Regiment, now incorporated with the Royal Scots. With an Appendix con-
taining many Original Documents connected with the History of the Regi-
ment. By John Mackay (late) of Herriesdale. Crown 8vo, 5s.

MACKENZIE. Studies in Roman Law. With Comparative Views
of the Laws of France, England, and Scotland. By Lord Mackenzie, one of
the Judges of the Court of Session in Scotland. Sixth Edition, Edited by
John Kirkpatrick, Esq., M.A., LL.B., Advocate, Professor of History in

the University of Edinburgh. Svo, 12s.

M^KERLIE. Gallowav : Ancient and Modern. An Account of the
Historic Celtic District. By P. H. M'Kerlie, F.S.A. Scot., F.R.G.S., &c.
Author of ' Lands and their Owners in Galloway.' Crown 8vo, 7s. 6d.

MTHERSON. Summer Sundays in a Strathmore Parish. By J.
Gordon M'Pherson, Ph.D., F.R.S.E., Minister of Ruthven. Crown Svo, 5s.

Golf and Golfers. Past and Present. With an Introduction by
the Right Hon. A. J. Balfour, and a Portrait of the Author. Fcap. 8vo, is. 6d.

MAIN. Three Hundred English Sonnets. Chosen and Edited by
David M. Main. Fcap. Svo, 6s.

MAIR. A Digest of Laws and Decisions, Ecclesiastical and Civil,
relating to the Constitution, Practice, and Affairs of the Church of Scotland.
"With Notes and Forms of Procedure. By the Rev. William Mair, D.D.,
Minister of the Parish of Earlston. Crown 8vo. With Supplements, 8s.

MARMORNE. The Story is told by Adolphus Segrave, the
youngest of three Brothers. Third Edition. Crown Svo, 6s.

MARSHALL. French Home Life. By Frederic Marshall,
Author of * Claire Brandon.' Second Edition. 5s.
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MARSHALL. It Happened Yesterday. A Novel. Crown 8vo 6s.
MAKSHMAN. History of India. From the Earliest Period to' the

Close of the India Company's Government ; with an Epitome of Subsequent
Events. By John Clark Marshman, C.S.I. Abridged from the Author's
larger work. Second Edition, revised. Crown 8vo, with Map, 6s. 6d.

MARTIN. Goethe's Faust. Part I. Translated by Sir Theodore
Martin, K.C.B. Second Ed., crown 8vo, 6s. Ninth Ed., fcap. 8vo, 3s. 6d.

Goethe's Faust. Part II. Translated into English Verse.
Second Edition, revised. Fcap. Svo, 6s.

The Works of Horace. Translated into English Verse,
with Life and Notes, 2 vols. New Edition, crown Svo, 21s.

Poems and Ballads of Heinrich Heine. Done into Eng-
lish Verse. ' Second Edition. Printed on papier verge, crown Svo, 8s .

The Song of the Bell, and other Translations from Schiller,
Goethe, Uhland, and Others. Crown 8vo, 7s. 6d.

Catullus. With Life and Notes. Second Ed., post Svo, 7s. 6d.
Aladdin : A Dramatic Poem. By Adam Oehlenschlae-

GER. Fcap. Svo, ss.

Correggio : A Tragedy. By Oehlenschlaeger. With
Notes. Fcap. Svo, 3s.

King Rene's Daughter : A Danish Lyrical Drama. By
Henrik Hertz. Second Edition, fcap., 2s. 6d.

MARTIN. On some of Shakespeare's Female Characters. In a
Series of Letters. By Helena Faucit, Lady Martin. Dedicated by per-
mission to Her Most Gracious Majesty the Queen. New Edition, enlarged.
Svo, with Portrait by Lane, 7s. 6d.

MATHESON. Can the Old Faith Live with the New 1 or the
Problem of Evolution and Revelation. By the Rev. George Matheson, D.D.
Third Edition. Crown Svo, 7s. 6d.

The Psalmist and the Scientist ; or. Modern Value of the
Religious Sentiment. New and Cheaper Edition. Crown Svo, 5s.

Spiritual Development of St Paul. 3d Edition. Cr. Svo, 5s.

Sacred Songs. New and Cheaper Edition. Cr. Svo, 2s. 6d.

MAURICE. The Balance of Military Power in Europe. An
Examination of the War Resources of Great Britain and the Continental States.
By Colonel Maurice, R.A.., Professor of Military Art and History at the Royal
StaflF College. Crown Svo, with a Map. 6s.

MAXWELL. Noontide Essays. By Sir Herbert E. Maxwell,
Bart., M.P., F.S.A., &c., Author of 'Studies in the Topogi-aphy of Galloway,* &c.
Post Svo. [Iramediately.

MEREDYTH. The Brief for the Government, 1SS6-92. A Hand-
book for Conservative and Unionist Writers, Speakers, &c. Second Edition.
By W. H. Meredyth. Crown Svo, 2s. 6d.

MICHEL. A Critical Inquiry into the Scottish Language. With
the view of Illustrating the Rise and Progress of Civilisation in Scotland. By
Francisque-Michel, P.S.A. Lond. and Scot., Gorrespondant de I'lnstitut de
France, &c. 4to, printed on hand-made paper, and bound in Roxburgh e, 66s.

MICHIE. The Larch : Being a Practical Treatise on its Culture
and General Management. By Christopher Y.Michie, Forester, Cullen House.
Crown Svo, with Illustrations. New and Cheaper Edition, enlarged, 5s.

The Practice of Forestry. Cr. Svo, with Illustrations. 6s.

MIDDLETON. The Story of Alastair Bhan Comyn ; or, The
Tragedy of Dunphail. A Tale of Tradition and Romance. By the Lady
MiDDLETON. Square Svo los. Cheaper Edition, 5s.

MILLER. Landscape Geology. A Plea for the Study of Geology by
Landscape Painters. By Hqgh Miller, of H.M. Geological Survey. Cr.Svo, 3s.

MILNE -HO ME. Mamma's Black Nurse Stories. West Indian
Folk-lore. By Mary Pamela Milne-Home. With six full-page tinted Illus-

trations. Small 4to, 5s.
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MINTO. A Manual of English Prose Literature, Biographical
and Critical : designed mainly to show Characteristics ot Style. By W. Minto,
M.A., Professor of Logic in the University of Aberdeen. Third Edition,

revised. Crown 8vo, ys. 6d.

Characteristics of English Poets, from Chaucer to Shirley.
New Edition, revised. Crown 8vo, 7s. 6d.

MOIR. Life of Mansie Wauch, Tailor in Dall^eith. By D. M.
MoiR. With 8 Illustrations on Steel, by the late George Cbuikshank.
Crown 8vo, 3s. 6d. Another Editionj fcap. 8vo, is. 6d.

MOMERIE. Defects of Modern Christianity, and other Sermonp.
By Alfred Williams Momerie, M.A., D.Sc, LL. D. 4th Edition. Cr. Svo, 5s.

The Basis of Religion. Being an Examination of Natural
Religion. Third Edition. Crown 8vo, 2s. 6d.

The Origin of Evil, and other Sermons. Seventh Edition,
enlarged. Crown Svo, 5s.

Personality. The Beginning and End of Metaphysics, and
a Necessary Assumption in all Positive Philosophy. Fourth Ed. Cr. Svo, 3s.

Agnosticism. Third Edition, Revised. Crown Svo, 58.^

Preaching and Hearing ; and other Sermons. Third
Edition, Enlarged. Crown Svo, 5s.

Belief in God. Third Edition. Crown 8vo, 3s.

Inspiration ; and other Sermons. Second Ed. Cr. Svo, 5s.

Church and Creed. Second Edition. Crown Svo, 4s. 6d.

MONTAGUE. Campaigning in South Africa. Reminiscences of

an Officer in 1879. By Captain W. E. Montague, 94th Regiment, Author of

' Claude Meadowleigh,' &c. Svo, los, 6d.

MONTALEMBERT. Memoir of Count de Montalembert. A
Chapter of Recent French History. By Mrs Oliphant, Author of the 'Liie

of Edward Irving,' &c. 2 vols, crown Svo, £1, 48

MORISON. Sordello. An Outline Analysis of Mr Browning's
Poem. By Jeanie Morison, Author of 'The Purpose of the Ages,' 'Ane
Booke of Ballades,' &c. Crown Svo, 3s.

Selections from Poems. Crown Svo, 4s. 6d.

There as Here. Crown Svo, 3s.
*^* A limited impression on liandmade paper, bound in vellum. 7s. 6d.

' Of Fifine at the Fair," ^'Christmas Eve and Easter Day,"
and other of Mr Browning's Poems. Crown Svo, ^

MOZLEY. Essays from ' Blackwood.' By the late Anne Mozley,
Author of * Essays on Social Subjects' ; Editor" of ' The Letters and Correspond-
ence of Cardiual Newman,' 'Letters of the Rev. J. B. Mozley,' &c. With a

Memoir by her Sister, Fanny Mozley. Pobt Svo, 7s. 6d.

MUNRO. On Valuation of Property. By William Munro, M.A.,
Her Majesty's Assessor of Railways and Canals for Scotland. Second Edition.

Revised and enlarged. Svo, 3s. 6d.

MURDOCH. Manual of the Law of Insolvency and Bankruptcy :

Comprehending a Summary of the Law of Insolvency, Notour Bankruptcy,
Composition - contracts, Trust-deeds, Cessios, and Sequestrations; and the
Winding-up of Joint-Stock Companies in Scotland ; with Annotations on the
various Insolvency and Bankruptcy Statutes ; and with Forms of Procedure
applicable to these Subjects. By James Murdoch, Member of the Faculty of

Procurators in Glasgow. Fifth Edition, Revised and Enlarged, Svo, £1, los.

MY TRIVIAL LIFE AND MISFORTUNE : A Gossip with
no Plot in Particular. By A Plain Woman. Cheap Ed., crown Svo, 38. 6d.

By the Same Author.
POOR NELLIE. New Edition. Crown Svo, 6s.

NAPIER. The Construction of the Wonderful Canon of Logar-
ithms. By John Napier of Merchiston. Translated, with Notes, and a
Catalogue of Napier's Works, by William Rae Macdonald. Small 4to, 158.

A few large-paper copies on Whatman paper, 30s.
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NEAVES. Songs and Verses, Social and Scientific. By an Old
Contributor to *Maga.' By the Hon. Lord Neaves. Fifth Ed., fcap. 8vo, 4s.

The Greek Anthology. Being Vol. XX. of * Ancient
Classics for English Readers.' Crown 8vo, 2s. 6d.

NICHOLSON. A Manual of Zoology, for the Use of Students.
With a General Introduction on the Principles of Zoology. By Henry Al-
LEYNE Nicholson, M.D., D.Sc, F.L.S., F.G.S., Regius Professor of Natural
History in the University of Aberdeen. Seventh Edition, rewritten and
enlarged. Post 8vo, pp. 956, with 555 Engravings on Wood, i8s.

Text-Book of Zoology, for the Use of Schools. Fourth Edi-
tion, enlarged. Crovm 8vo, with 188 Engravings on Wood, 7s. 6d.

Introductory Text-Book of Zoology, for the Use of Junior
Classes. Sixth Edition, revised and enlarged, with 166 Engravings, 3s.

Outlines of Natural History, for Beginners ; being Descrip-
tions of a Progressive Series of Zoological Types. Third Edition, with
Engravings, is. 6d.

A Manual of Palaeontology, for the Use of Students.
With a General Introduction on the Principles of Palaeontology. By Professor
H. Alleyne Nicholson and Richard Lydekker, B.A. Third Edition. Re-
written and greatly enlarged. 2 vols. 8vo, with Engravings, ;^ 3, 3s.

The Ancient Life-History of the Earth. An Outline of
the Principles and Leading Facts of Palseontological Science. Crown 8vo,
with 276 Engravings, los. 6d.

On the "Tabulate Corals ''of the Palaeozoic Period, with
Critical Descriptions of Illustrative Species. Illustrated with 15 Litho-
graph Plates and numerous Engravings. Super-royal 8vo, 2 IS.

Synopsis of the Classification of the Animal King-
dom. 8vo, with 106 Illustrations, 6s.

On the Structure and Affinities of the Genus Monticuli-
pora and its Sub-Genera, with Critical Descriptions of Illustrative Species.

Illustrated with numerous Engravings on wood and lithographed Plates.

Super-royal 8vo, i8s.

NICHOLSON. Communion with Heaven, and other Sermons.
By the late Maxwell Nicholson, D.D., Minister of St Stephen's, Edinburgh.
Crown 8vo, 5s. 6d.

Rest in Jesus. Sixth Edition. Fcap. 8vo, 4s . 6d.

NICHOLSON. A Treatise on Money, and Essays on Present
Monetary Problems. By Joseph Shield Nicholson, M.A., D.Sc, Professor
of Commercial and Political Economy and Mercantile Law in the University
of Edinburgh. Svo, los. 6d.

Thoth. A Romance. Third Edition. Crown Svo, 4s. 6d.

A Dreamer of Dreams. A Modern Romance. Second
Edition. Crown Svo, 6s.

NICOLSON AND MURE. A Handbook to the Local Govern-
ment (Scotland) Act, 1889. With Introduction, Explanatory Notes, and
Index. By J. Badenach Nicolson, Advocate, Counsel to the Scotch Educa-
tion Department, and W. J. Mure, Advocate, Legal Secretary to the Lord
Advocate for Scotland. Ninth Reprint. 8vo, 5s.

OLIPHANT. Masollam : a Problem of the Period. A Nove].
By Laurence Oliphant. 3 vols, post Svo, 25s. 6d_

Scientific Religion ; or, Higher Possibilities of Life ancl

Practice through the Operation of Natural Forces. Second Edition. 8vo, i6s.

Altiora Peto. By Laurence Oliphant. Cheap Edition.
Crown Svo, boards, 2s. 66..; cloth, 3s. 6d. Illustrated Edition. Crown Svo,
cloth, 6s.

Piccadilly. With Illustrations by Richard Doyle. New
Edition, 3s. 6d. Cheap Edition, boards. 2s. 6d.

Traits and Travesties ; Social and Political. Post Svo, los. 6d.

Haifa : Life in Modern Palestine. 2d Edition. 8vo, 7s. 6d.

Episodes in a Life of Adventure ; or, Moss from a Rolling
stone. Fifth Edition. Post Svo, 6s.
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OLIPHANT. The Land of Gilead. With Excursions in the
Lebanon. With Illustrations and Maps. Demy 8vo, 21s.

Memoir of the Life of Laurence Oliphant, and of Alice
Oliphant, liis Wife. By Mrs M. O. W. Oliphant. Seventh Edition. In 2 vols,

post 8vo, with Portraits. 21s.

Popular Edition. With a New Preface. Post 8vo. With Portraits, 7s. 6d.

OLIPHANT. Katie Stewart. By Mrs Oliphant. 2s. 6d.

Two Stories of the Seen and the Unseen. The Open Door
—Old Lady Mary. Paper Covers, is.

Sons and Daughters. Crown 8vo, 3s. 6d.

OLIPHANT. Notes of a Pilgrimage to Jerusalem and the Holy-
Land. By F. R. Oliphant. Crown 8vo, 3s. 6d.

ON SURREY HILLS. By "A Son of the Marshes." Second
Edition. Crown 8vo, 6s.

By the Same Author.
Annals of a Fishing Village. Edited by J. A. Owen.

Cheap Edition. Crown 8vo, 6s. With 7 full-page Illustrations, 7s. 6d.

Within an Hour of London Town. Among Wild Birds and
their Haunts. Crown 8vo, 6s.

SSIAN. The Poems of Ossian in the Original Gaelic. With a
Literal Translation into English, and a Dissertation on the Authenticity of the

Poems. By the Rev. Archibald Clerk. 2 vols, imperial 8vo, £1, us. 6d.

OSWALD. By Fell and Fjord ; or, Scenes and Studies in Iceland.
By E. J. Oswald. Post 8vo, with Illustrations. 7s. 6d.

PAGE. Introductory Text-Book of Geology. By David Page,
LL.D., Professor of Geology in the Durham University of Physical Science
Newcastle, and Professor Lapworth of Mason Science College, Birmingham.
With Engravings and Glossarial Index. Twelfth Edition. Revised and En-
larged. 3S. 6d.

Advanced Text-Book of Geology, Descriptive and Indus-
trial. With Engravings, and Glossary of Scientific Terms. Sixth Edition, re-

vised and enlarged, 7s. 6d.

Introductory Text-Book of Physical Geography. With
Sketch-Maps andlllustrations. Editedby Professor Lapworth, LL.D., F.G.S.,
&c., Mason Science College, Birmingham. 12th Edition. 2s . 6d.

Advanced Text -Book of Physical Geography. Third
Edition, Revised and Enlarged by Prof. Lapworth. With Engravings. 58.

PATON. Spindrift. By Sir J. Noel Paton. Fcap., cloth, 5s.

Poems by a Painter. Fcap., cloth, 5s.

PATON. Body and Soul. A Komance in Transcendental Path-
ology. By Frederick Noel Paton. Third Edition. Crown 8vo, is.

PATRICK. The Apology of Origen in Reply to Celsus. A
Chapter in the History of Apologetics. By Rev. J. Patrick, B.D. In i

vol. crown 8vo. [In the press.

PATTERSON. Essays in History and Art. By R. Hogarth
Patterson. 8vo, 12s.

The New Golden Age, and Influence of the Precious
Metals upon the World. 2 vols. Svo, 31s. 6d.

PAUL. History of the Royal Company of Archers, the Queen's
Body-Guard for Scotland. By James Balfour Paul, Advocate of the Scottish
Bar. Crown 4to, with Portraits and other Illustrations, £2, zs.

PEILE. Lawn Tennis as a Game of Skill. With latest revised
Laws as played by the Best Clubs. By Captain S, C. F. Peile, B.S.C. Cheaper
Edition, fcap. cloth, is.

PETTIGREW. The Handy Book of Bees, and their Profitable
Management. By A. Pettigrew. Fifth Edition, Enlarged, with Engrav-
inejs. Crown Svo, 3s. 6d.

PHILIP. The Function of Labour in the Production of Wealth.
By Alexander Philip, LL.B., Edinburgh. Crown Svo, 3s. 6d.
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PHILOSOPHICAL CLASSICS FOR ENGLISH READERS.
Edited by William Knight, LL.D., Professor of Moral Philosophy, Uni-
versity of St Andrews. In crown 8vo volumes, with portraits, price 3s. 6d.

[For list 0/ Volumes published, see page 2.

POLLOK. The Course of Time : A Poem. By Robert Pollok,
A.M. Small fcap. 8vo, cloth gilt, 2s. 6d. Cottage Edition, 32mo, 8d. The
Same, cloth, gilt edges, is. 6d. Another Edition, with Illustrations by Birket
Foster and others, fcap., cloth, 3s. 6d., or with edges gilt, 4s.

PORT ROYAL LOGIC. Translated from the French ; with Intro-
duction, Notes, and Appendix. By Thomas Spencer Baynes, LL.D., Pro-
fessor in the University of St Andrews. Tenth Edition, i2mo, 4s.

POTTS AND DARNELL. Aditus Faciliores : An easy Latin Con-
struing Book, with Complete Vocabulary. By the late A. W. Potts, M.A.,
LL.D., and the Rev. C. Darkell, M.A., Head-Master of Cargilfleld Prepara-
tory School, Edinburgh. Tenth Edition, fcap. Svo, 3s. 6d.

Aditus Faciliores Graeci. An easy Greek Construing Book,
with Complete Vocabulary. Fourth Edition, fcap. Svo, 3s.

POTTS. School Sermons. By the late Alexander Wm. Potts,
LL.D., First Head-Master of Fettes College. With a Memoir and Portrait.
Crown Svo, 7s. 6d.

PRINGLE. The Live-Stock of the Farm. By Robert 0. Pringle.
Third Edition. Revised and Edited by James Macdonald. Cr. Svo, 7s. 6d.

PUBLIC GENERAL STATUTES AFFECTING SCOTLAND
from 1707 to 1847, with Chronological Table and Index. 3 vols, large Svo, £3, 3s.

PUBLIC GENERAL STATUTES AFFECTING SCOTLAND,
collection of. Published Annually with General Index.

RADICAL CURE FOR IRELAND, The. A Letter to the People
of England and Scotland concerning a new Plantation. With 2 Maps. Svo, 7s. 6d.

RAE. The Syrian Church in India. By George Milne Rae, M.A.,
Fellow of the University of Madras ; late Professor in the Madras Christian Col-
lege. With 6 full-page Illustrations. Post Svo, los. 6d.

RAMSAY". Scotland and Scotsmen in the Eighteenth Century.
Edited from the MSS. ofJohn Ramsay, Esq. of Ochtertyre, by Alexander
Allardyce, Author of 'Memoir of Admiral Lord Keith, K.B.,' &c. 2 vols.
Svo, 31S. 6d.

RANKIN. A Handbook of the Church of Scotland. By James
Rankin, D.D., Minister of Muthill; Author of 'Character Studies in the
Old Testament,' &c. An entirely New and much Enlarged Edition. Crown
Svo, with 2 Maps, 7s. 6d.

The Creed in Scotland. An Exposition of the Apostles'
Creed With Extracts from Archbishop Hamilton's Catechism of 1552, John
Calvin's Catechism of 1556, and a Catena of Ancient Latin and other Hymns.
Post Svo, 7S, 6d.

First Communion Lessons. 23d Edition. Paper Cover, 2d.

RECORDS OF THE TERCENTENARY FESTIVAL OF THE
UNIVERSITY OF EDINBURGH. Celebrated in April 1884. Published
under the Sanction of the Senatus Academicus. Large 4to, £2, 12s. 6d.

ROBERTSON. The Early Religion of Israel. As set forth by
Biblical Writers and Modern Critical Historians. Being the Baird Lecture for

18S8-89. By Jamks Robertson, D.D., Professor of Oriental Languages in

the University of Glasgow. Crown Svo, los. 6d.

ROBERTSON. Orellana, and other Poems. By J. LoGiE Robert-
son, M. a. Fcap. 8vo. Printed on hand-made paper. 6s.

ROBERTSON. Our Holiday Among the Hills. By James and
Janet Loqie Robertson. Fcap. Svo, 3s. 6d.

ROSCOE. Rambles with a Fishing-rod. By E. S. Roscoe. Crown
Svo, 4s. 6d.

ROSS. Old Scottish Regimental Colours. By Andrew Ross,
S.S.C, Hon. Secretary Old Scottish Regimental Colours Committee. Dedi-

cated by Special Permission to Her Maiesty the Queen. Folio. £2, 12s. 6d.

RUSSELL. The Haigs of Bemersyde. A Family History. By
John Russell. Large Svo, with Illustrations. 218.
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RUSSELL. Fragments fromMany Tables. Being the Recollections of
some Wise and "Witty Men and Women. By Geo. Russell. Cr. 8vo, 4s. 6d.

RUTLAND. Notes of an Irish Tour in 1846. By the Duke of
Rutland, G.G.B. (Lord John Manners). New Edition. Crown 8vo, 2s. 6d.

Correspondence between the Right Honble. William Pitt
and Charles Duke of Rutland, Lord Lieutenant of Ireland, 1781-1787. With In-
troductory Note by John Duke of Rutland. 8vo, 7s. 6d.

RUTLAND. Gems of German Poetry. Translated by the Duchess
OF Rutland (Lady John Manners). [New Edition in preparation.

Impressions of Bad-Homburg. Comprising a Short Ac-
count of the Women's Associations of Germany under the Red Cross. Crown
8vo, IS. 6d.

Some Personal Recollections of the Later Years of the Earl
of Beaconsfleld, K.G. Sixth Edition, 6d.

Employment of Women in the Public Service. 6d.
Some of the Advantages of Easily Accessible Reading and

Recreation Rooms, and Free Libraries. With Remarks on Starting and
Maintaining Them. Second Edition, crown 8vo, is.

A Sequel to Rich Men's Dwellings, and other Occasional
Papers. Crown 8vo, 2s. 6d.

Encouraging Experiences of Reading and Recreation Rooms,
Aims of Guilds, Nottingham Social Guild, Existing Institutions, &c., &c.
Crown 8vo, is.

SCHILLER. Wallenstein. A Dramatic Poem. By Frederick
VON Schiller. Translated by C. G. A. Lockhart. Fcap. 8vo, 7s. 6d.

SCOTCH LOCH FISHING. By *^ Black Palmer." Crown 8vo,
interleaved with blank pages, 4s.

SCOUGAL. Prisons and their Inmates; or, Scenes from a Silent
World. By Francis Scougal. Crown Svo, boards, 2s.

SELLAR. Manual of the Education Acts for Scotland. By the
late Alexander Craig Sellar, M.P. Eighth Edition. Revised and in

great part rewritten by J. Edward Graham, B.A. Oxon., Advocate.
With Rules for the conduct of Elections, with Notes and Cases. With a
Supplement, being the Acts of 1889 in so far as affecting the Education Acts.
8vo, 12S. 6d.

[Supplement to Sellar's Manual of the Education Acts. 8vo, 2s.]

SETH. Scottish Philosophy. A Comparison of the Scottish and
German Answers to Hume. Balfour Philosophical Lectures, University of

Edinburgh. By Andrew Seth, M.A., Professor of Logic and Metaphysics
in Edinburgh University. Second Edition. Crown Svo, 5s.

Hegelianism and Personality. Balfour Philosophical Lec-
tures. Second Series. Crown 8vo, 5s.

SETH. Freedom as Ethical Postulate. By James Seth, M.A.,
George Munro Professor of Philosophy, Dalhousie College, Halifax, Canada.
Svo, IS.

SHADWELL. The Life of Colin Campbell, Lord Clyde. Illus-

trated by Extracts from his Diary and Correspondence. By Lieutenant-
General Shadwell, C.B. 2 vols. Svo. With Portrait, Maps, and Plans. :?6s.

SHAND. Half a Century; or, Changes in Men and Manners. By
Alex. Innes Shand, Author of 'Against Time,' &c. Second Edition, Svo,

12S. 6d.

Letters from the West of Ireland. Reprinted from the
'Times,' Crown Svo. 5s.

Kilcarra. A Novel. 3 vols, crown Svo, 25s. 6d.

SHARPE. Letters from and to Charles Kirkpatrick Sharpe.
Edited by Alexander Allardyce, Author of * Memoir of Admiral Lord
Keith, K.B.,' &c. With a Memoir by the Rev. W. K. R. Bedford. In two
vols. Svo. niustrated with Etchings and other Engravings. £2, 12s. 6d.

SIM. Margaret Sim's Cookery. With an Introduction by L. B.
Walford Author of ' Mr Smith : A Part of His Life,' &c. Crown Svo, 5s.
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SKELTON. Maitland of Lethington ; and the Scotland of Mary
Stuart. A History. By John Skelton, C.B., LL.D., Author of ' The Essays
of Shirley.' Demy 8vo. 2 vols., 28s.

The Handbook of Public Health. A Complete Edition of
the Public Health and other Sanitary Acts relating to Scotland. Annotated,
and with the Rules, Instructions, and Decisions of the Board of Supervision
brought up to date with relative forms. Svo, with Supplement, 8s. 6d.

Supplement to Skelton's Handbook. The Administration
of the Public Health Act in Counties. Svo, cloth, is. 6d.

The Local Government (Scotland) Act in Kelation to Public
Health. A Handy Guide for County and District Councillors, Medical Offi-

cers, Sanitary Inspectors, and Members of Parochial Boards. Second Edition.
With a new Preface on appointment of Sanitary Officers. Crown Svo, 2s.

SMITH. For God and Humanity. A Eomance of Mount Carmel. By
Haskett Smith, Author of * The Divine Epiphany,' &c. 3 vols, post Svo, 25s. 6d.

SMITH. Thorndale ; or, The Conliict of Opinions. By William
Smith, Author of 'A Discourse on Ethics, '&c. New Edition . Cr. Svo, los. 6d.

Gravenhurst ; or, Thoughts on Good and Evil. Second
Edition, with Memoir of the Author. Crown Svo, Ss.

The Story of William and Lucy Smith. Edited by
George Merriam. Large post Svo, 12s. 6d.

SMITH. Memoir of the Families of M'Combie and Thoms,
originally M'Intosh and M'Thomas. Compiled from History and Tradition.
By William M'Combie Smith. With Illustrations. Svo, 7s. 6d.

SMITH. Greek Testament Lessons for Colleges, Schools, and
Private Students, consisting chiefly of the Sermon on the Mount and the
Parables of our Lord. With Notes and Essays. By the Rev. J. Hunter
Smith, M.A., King Edward's School, Birmingham. Crown Svo, 6s.

SMITH. Writings by the Way. By John Campbell Smith^
M. A., Sheriff-Substitute. Crown Svo, 9s.

SMITH. The Secretary for Scotland. Being a Statement of the
Powers and Duties of the new Scottish Office. With a Short Historical
Introduction and numerous references to important Administrative Docu-
ments. By W. C. Smith, LL.B., Advocate. Svo, 6s.

SORLEY. The Ethics of Naturalism. Being the Shaw Fellowship
Lectures, 18S4. By W. R. Sorley, M.A., Fellow of Trinity College, Cambridge,
Professor of Logic and Philosophy in University College of South Wales.
Crown Svo, 6s,

SPEEDY. Sport in the Highlands and Lowlands of Scotland with
Rod and Gun. By Tom Speedy. Second Edition, Revised and Enlarged. With
Illustrations by Lieut. -Gen. HopeCrealocke.C.B.,CM. G., and others. Svo, 15s.

SPROTT. The Worship and Offices of the Church of Scotland.
By George W. Sprott, D.D., Minister of North Berwick. Crown Svo, 6s.

STAFFORD. How I Spent my Twentieth Year. Being a Record
of a Tour Round the World, 1886-87. By the Marchioness of Stafford.
With Illustrations. Third Edition, crown Svo, 8s. 6d.

STARFORTH. Villa Residences and Farm Architecture : A Series
of Designs. By John Starforth, Architect. 102 Engravings. Second Edi-
tion, medium 4to, £,-2, 17s. 6d.

STATISTICAL ACCOUNT OF SCOTLAND. Complete, with
Index, 15 vols. Svo, £\^, i6s.

Each County sold separately, with Title, Index, and Map, neatly bound in cloth.

STEPHENS' BOOK OF THE FARM. Illustrated with numer-
ous Portraits of Animals and Engravings of Implements, and Plans of Farm
Buildings. Fourth Edition. Revised, and in great part rewritten by James
Macdonald, of the * Farming World,' &c. Complete in Six Divisional Vol-

umes, bound in cloth, each ics. 6d., or handsomely bound, in 3 volumes, with
leather back and gilt top, £-3>, 3s.

The Book of Farm Implements and Machines. By
J. Slight and R. Scott Burn, Engineers. Edited by Henry Stephens. Large
Svo. ;^2. 2S.

STEVENSON. British Fungi. (Hymenomycetes.) By Rev. John
Stevenson, Author of ' Mycologia Scotia,' Hon. Sec. Cryptogamic Society of

Scotland. Vols. I. and II., post Svo, with Illustrations, price 12s. 6d. each.
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STEWART. Advice to Purchasers of Horses. By John Stewart,
V.S. New Edition. 28. 6d.

Stable Economy. A Treatise on the Management of
Horses in relation to Stabling, Grooming, Feeding, Watering, and Working.
Seventh Edition, fcap. 8vo, 6s. 6d.

STEWART. A Hebrew Grammar, with the Pronunciation, Syl-
labic Division and Tone of the Words, and Quantity of the Vowels. By Rev.
Duncan Stewart, D.D. Fourth Edition. 8vo, 3s. 6d.

STEWART. Boethius : An Essay. By Hugh Eraser Stewart,
M.A., Trinity College, Cambridge. Crown 8vo, 7s. 6d.

STODDART. Angling Songs. By Thomas Tod Stoddart. New
^

Edition, with a Memoir by Anna M. Stoddart. Crown Svo, 7s. 6d.
bTORAlONTH. Etymological and Pronouncing Dictionary of the

English Language. Including a very Copious Selection of Scientific Terms.
For Use m Schools and Colleges, and as a Book of General Reference. By the
Rev. James Stormonth. The Pronunciation carefully Revised by the Rev.
P. H. Phelp, M.A. Cantab. Tenth Edition, Revised throughout. Crown
Svo, pp. 800. 7S. 6d.

Dictionary of the English Language, Pronouncing,
Etymological, and Explanatory. Revised by the Rev. P. H. Phelp. Library
Edition. Imperial Svo, handsomely bound in half morocco, 31s. 6d.

The School Etymological Dictionary and Word-Book.
Fourth Edition. Fcap. Svo, pp. 254. 2s.

STORY. Nero ; A Historical Play. By W. W. Story, Author of
* Roba di Roma.' Fcap. Svo, 6s.

Vallombrosa. Post Svo, 5s.

Poems. 2 vols, fcap., 7s. 6d.

Fiammetta. A Summer Idyl. Crown Svo, 7s. 6d.

Conversations in a Studio. 2 vols, crown Svo, 12s. 6d.

Excursions in Art and Letters. Crown Svo, 7s. 6d.

STRICKLAND. Life of Agnes Strickland. By her Sister.
Post Svo, with Portrait engraved on Steel, 12s. 6d.

STURGIS. John- a -Dreams. A Tale. By Julian Sturgis.
New Edition, crown Svo, 38. 6d.

Little Comedies, Old and New. Crown Svo, 7s. 6d.
SUTHERLAND. Handbook of Hardy Herbaceous and Alpine

Flowers, for general Garden Decoration. Containing Descriptions of up-
wards of 1000 Species of Ornamental Hardy Perennial and Alpine Plants

;

along with Concise and Plain Instructions for their Propagation and Culture.
By William Sutherland, Landscape Gardener ; formerly Manager of the
Herbaceous Department at Kew. Crown Svo, 7s. 6d.

TAYLOR. The Story of My Life. By the late Colonel Meadows
Taylor, Author of *The Confessions of a Thug,' &c. &c. Edited by his
Daughter. New and cheaper Edition, being the Fourth. Crown Svo, 6s.

TELLET. Pastor and Prelate. A Story of Clerical Life. By Roy
Tellet, Author of ' The Outcasts,' &c. 3 vols, crown Svo, 25s. 6d.

THOLUCK. Hours of Christian Devotion. Translated from the
German of A. Tholuck, D.D., Professor ofTheology in the University of Halle.

By the Rev. Robert Menzies, D. D. With a Preface written for this Transla-
tion by the Author. Second Edition, crown Svo, 7s. 6d.

THOMSON. Handy Book of the Flower-Garden : being Practical
Directions for the Propagation, Culture, and Arrangement of Plants in Flower-
Gardens all the year round. With Engraved Plans. By David Thomson,
Gardener to his Grace the Duke of Buccleuch, K.T., at Drumlanrig Fourth
andOheaDer Edition, crown Svo, 158.

The Handy Book of Fruit-Culture under Glass: being
a series of Elaborate Practical Treatises on the Cultivation and Forcing of

Pines, Vines, Peaches, Figs, Melons. Strawberries, and Cucumbers. With En-
gravings of Hothouses, &c. Second Ed. Cr. Svo, 78. 6d.
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THOMSON. A Practical Treatise on the Cultivation of the Grape
Vine. By William Thomson, Tweed Vineyards. Tenth Edition, 8vo, 58.

THOMSON. Cookery for the Sick and Convalescent. With
Directions for the Preparation of Poultices, Fomentations, &c. By Barbara
Thomson. Fcap. 8vo, is. 6d.

THORNTON. Opposites. A Series of Essays on the Unpopular
Sides of Popular Questions. By Lewis Thornton. 8vo, 12s. 6d.

TOM CRINGLE'S LOG. A New Edition, with Illustrations.
Crown Bvo, cloth gilt, 5s. Cheap Edition, 2s.

TRANSACTIONS OF THE HIGHLAND AND AGRICUL-
TURAL SOCIETY OP SCOTLAND. Published annually, price 58.

TULLOCH. Rational Theology and Christian Philosophy in Eng-
land in the Seventeenth Century. By John Tulloch, D.D., Principal of St
Mary's College in the University of St Andrews ; and one of her Majesty's
Chaplains in Ordinary in Scotland. Second Edition. 2 vols. Bvo, i6s.

Modern Theories in Philosophy and Religion. 8vo, 15s.

Luther, and other Leaders of the Reformation. Third
Edition, enlarged. Crown 8vo, 3s. 6d.

Memoir of Principal Tulloch, D.D., LL.D. By Mrs
Oliphant, Author of * Life of Edward Irving.' Third and Cheaper Edition.
8vo, with Portrait. 7s. 6d.

TWEEDIE. The Arabian Horse : his Country and People. With
Portraits of Typical or Famous Arabians, and numerous other Illustrations

;

also a Map of the Country of the Arabian Horse, and a descrixitive Glossary of
Arabic words and proper names. By Colonel W. Tweedie, C.S.I., Bengal Staff

Corps, H.B.M.'s Consul-General, Baghdad. [In the press.

VEITCH. Institutes of Logic. By John Veitch, LL.D., Pro-
fessor of Logic and Rhetoric in the University of Glasgow. Post 8vo, 12s. 6d.

The Feeling for Nature in Scottish Poetry. From the Ear-
liest Times to the Present Day. 2 vols. fcap. 8vo, in roxburghe binding. 15s.

Merlin and Other Poems. Fcap. 8vo. 4s. 6d.

Knowing and Being. Essays in Philosophy. First Series.
Crown 8vo, 6s.

VIRGIL. The ^neid of Virgil. Translated in English Blank
VersebyQ. K.RiCKARDS,M.A.,andLordRAVENSWoRTH. 2V0IS. fcap.8vo,ios.

WALFORD. Four Biographies from 'Blackwood' : Jane Taylor,
Hannah More, Elizabeth Fry, Mary Somerville. By L. B. Walford. Crown
8vo, ss.

WARREN'S (SAMUEL) WORKS:—
Diary of a Late Physician. Cloth, 2s. 6d. ; boards, 2s.

Ten Thousand A-Year. Cloth, 3s. 6d. ; boards, 2s. 6d.

Now and Then. The Lily and the Bee. Intellectual and Moral
Development of the Present Age. 4s. 6d.

Essays : Critical, Imaginative, and Juridical. 5s.

WARREN. The Five Books of the Psalms. With Marginal Notes.
By Rev. Samuel L. Warren, Rector of Esher, Surrey; late Fellow, Dean,
and Divinity Lecturer, Wadham College, Oxford. Crown 8vo, 5g.

WEBSTER. The Angler and the Loop-Rod. By David Webster.
Crown 8vo, with Illustrations, 7s. 6d.

WELLINGTON. Wellington Prize Essays on "the System of Field
Manoeuvres best adapted for enabling our Troops to meet a Continental Army.'
Edited by General Sir Edward Bruce Hamley, K.C.B.,K.C.M.G. 8vo, 12s. 6d.

WENLEY. Socrates and Christ : A Study in the Philosophy of
Religion. By R. M. Wenley, M.A., Lecturer on Mental and Moral Philoso-

phy in Queen Margaret College, Glasgow; Examiner in Philosophy in the
University of Glasgow. Crown 8vo, 6s.



24 LIST OF BOOKS, ETC.

WERNER. A Visit to Stanley's Rear-Guard at Major Bartte-
lot's Gamp on the Aruhwimi. With an Account of River-Life on the Congo.
By J. R. Werner, F.R.G.S., Engineer, late in the Service of the Etat Inde-
pendant du Congo. With Maps, Portraits, and other Illustrations. 8vo. 16s

WESTMINSTER ASSEMBLY. Minutes of the Westminster As-
sembly, while engaged in preparing their Directory for Church Government,
Confession of Faith, and Catechisms (November 1644 to March 1649). Edited
by the Rev. Professor Alex. T. Mitchell, of St Andrews, and the Rev. Johk
Struthers, LL.D. With a Historical and Critical Introduction by Professor
Mitchell. 8vo, iss.

WHITE. The Eighteen Christian Centuries. By the Rev. James
White, Seventh Edition, post 8vo, with Index, 6s.

History of France, from the Earliest Times. Sixth Thou-
sand, post 8vo, with Index, 6s.

WHITE. Archseological Sketches in Scotland—Kintyre and Knap-
dale. By Colonel T. P. White, R.E., of the Ordnance Survey. With numerous
Illustrations. 2 vols, folio, £4, 4s. Vol, I., Kintyre, sold separately, £2, 2s.

The Ordnance Survey of the United Kingdom. A Popular
Account. Crown 8vo, 5s,

WICKS. Golden Lives. The Story of a Woman's Courage. By
Frederick Wicks. Cheap Edition, with 120 Illustrations. Illustrated
Boards. 8vo, 2s. 6d,

WILLIAMSON. The Horticultural Exhibitors' Handbook. A
Treatise on Cultivating, Exhibiting, and Judging Plants, Flowers, Fruits, and
Vegetables. By W. Williamson, Gardener. Revised by Malcolm Dunn, Gar-
dener to His Grace the Duke of Buccleuch and Queensberry, Dalkeith Park.
Crown Bvo, 3s. 6d.

WILLIAMSON. Poems of Nature and Life. By David R.
Williamson, Minister of Kirkmaiden. Fcap. 8vo, 3s.

WILLS AND GREENE. Drawing-room Dramas for Children. By
W. G. Wills and the Hon. Mrs Greene. Crown 8vo, 6s.

WILSON. Works of Professor Wilson. Edited by his Son-in-Law,
Professor Ferrier. 12 vols, crown 8vo, £2, 8s.

Christopher in his Sporting-Jacket. 2 vols., 8s.

Isle of Palms, City of the Plague, and other Poems. 4s.

Lights and Shadows of Scottish Life, and other Tales. 4s.

Essays, Critical and Imaginative. 4 vols., i6s.

The Noctes Ambrosianse. 4 vols., i6s. [8vo, 4s.

Homer and his Translators, and the Greek Drama. Crown
WINGATE. Lily Neil. A Poem. By David Wingate. Crown

8vo, 48. 6d.

WORDSWORTH. The Historical Plays of Shakspeare. With
Introductions and Notes. By Charles Wordsworth, D.C.L., Bishop of S.

Andrews. 3 vols, post 8vo, cloth, each price ys. 6d., or handsomely bound in

half-calf, each price 9s. gd.

WORSLEY. Poems and Translations. By Philip Stanhope
WoRSLEY, M. A. Edited by Edward Worsley. 2d Ed., enlarged. Fcap. 8vo, 6s.

YATE. England and Russia Face to Face in Asia. A Record of
Travel with the Afghan Boundary Commission. By Captain A. C. Yate,
Bombay Staff Corps. 8vo, with Maps and Illustrations, 21s.

YATE. Northern Afghanistan ; or, Letters from the Afghan
Boundary Commission. By Major C. E. Yate, C.S.I., C.M.G. Bombay Staff

Corps, F.R.G.S. 8vo, with Maps. i8s.

YOUNG. A Story of Active Service in Foreign Lands. Compiled
from letters sent home from South Africa, India, and China, 1856-1882. By
Surgeon-General A. Graham Young, Author of 'Crimean Cracks.' Crown
8vo, Illustrated, ys. 6d.

YULE. Fortification : for the Use of Officers in the Army, and
Readers of Military History. By Col. Yule, Bengal Engineers. Bvo, with

numerous Illustrations, los. 6d.
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